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Objectives: To research the lay public’s understanding
of equipoise and randomisation in randomised
controlled trials (RCTs) and to look at why information
on this may not be not taken in or remembered, as
well as the effects of providing information designed to
overcome barriers.
Design: Investigations were informed by an update of
systematic review on patients’ understanding of
consent information in clinical trials, and by relevant
theory and evidence from experimental psychology.
Nine investigations were conducted with nine
participants.
Setting: Access (return to education), leisure and
vocational courses at Further Education Colleges in the
Midlands, UK.
Participants: Healthy adults with a wide range of
educational backgrounds and ages.
Investigations: Participants read hypothetical
scenarios and wrote brief answers to subsequent
questions. Sub-samples of participants were
interviewed individually to elaborate on their written
answers. Participants' background assumptions
concerning equipoise and randomisation were
examined and ways of helping participants recognise
the scientific benefits of randomisation were explored. 
Main outcome measures: Judgments on allocation
methods; treatment preferences; the acceptability of
random allocation; whether or not individual doctors
could be completely unsure about the best treatment;
whether or not doctors should reveal treatment
preferences under conditions of collective equipoise;
and how sure experts would be about the best
treatment following random allocation vs
doctor/patient choice. Assessments of understanding
hypothetical trial information. 

Results: Recent literature continues to report trial
participants’ failure to understand or remember
information about randomisation and equipoise, despite
the provision of clear and readable trial information
leaflets. In current best practice, written trial
information describes what will happen without
offering accessible explanations. As a consequence,
patients may create their own incorrect interpretations
and consent or refusal may be inadequately informed.
In six investigations, most participants identified which
methods of allocation were random, but judged the
random allocation methods to be unacceptable in a trial
context; the mere description of a treatment as new
was insufficient to engender a preference for it over a
standard treatment; around half of the participants
denied that a doctor could be completely unsure about
the best treatment. A majority of participants judged it
unacceptable for a doctor to suggest letting chance
decide when uncertain of the best treatment, and, in
the absence of a justification for random allocation,
participants did not recognise scientific benefits of
random allocation over normal treatment allocation
methods. The pattern of results across three
intervention studies suggests that merely
supplementing written trial information with an
explanation is unlikely to be helpful. However, when
people manage to focus on the trial’s aim of increasing
knowledge (as opposed to making treatment decisions
about individuals), and process an explanation actively,
they may be helped to understand the scientific reasons
for random allocation. 
Conclusions: This research was not carried out in real
healthcare settings. However, participants who could
correctly identify random allocation methods, yet
judged random allocation unacceptable, doubted the
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possibility of individual equipoise and saw no scientific
benefits of random allocation over doctor/patient
choice, are unlikely to draw upon contrasting views if
invited to enter a real clinical trial. This suggests that
many potential trial participants may have difficulty
understanding and remembering trial information that
conforms to current best practice in its descriptions of
randomisation and equipoise. Given the extent of the
disparity between the assumptions underlying trial
design and the assumptions held by the lay public, the
solution is unlikely to be simple. Nevertheless, the

results suggest that including an accessible explanation
of the scientific benefits of randomisation may be
beneficial provided potential participants are also
enabled to reflect on the trial’s aim of advancing
knowledge, and to think actively about the information
presented. Further areas for consideration include: the
identification of effective combinations of written and
oral information; helping participants to reflect on the
aim of advancing knowledge; and an evidence-based
approach to leaflet construction.

Abstract
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Objectives
� To understand why, despite efforts to make trial

information clear, participants in RCTs are at risk
of failing to take in or remember information
about random allocation and equipoise. 

� To investigate the background knowledge about
randomisation and equipoise that members of
the public are likely to bring to bear if invited to
take part in an RCT.

� To explore in the context of hypothetical trials
the effects of providing information designed to
overcome barriers to understanding and recall
of randomisation and equipoise.

Methods
Reviews
The investigations were informed by an update of
an earlier systematic review on patients’
understanding of consent information in clinical
trials, and by relevant theory and evidence from
experimental psychology.

Investigations
Nine investigations were conducted, involving
healthy adult participants with a wide range of
educational backgrounds and ages. Use of
hypothetical scenarios allowed precise comparisons
to be made between conditions in ways that would
be both impractical and unethical in real clinical
settings, but which could produce results relevant
to real trial consent procedures. Investigations 1–6
(n between 67 and 130) examined participants’
background assumptions concerning equipoise and
randomisation. Investigations 7–9 (n = 128)
explored ways of helping participants to recognise
the scientific benefits of randomisation. 

Results
Reviews
Recent literature continues to report trial
participants’ failure to understand or remember
information about randomisation and equipoise,
despite the provision of clear and readable trial
information leaflets. Within the context of research
in experimental psychology this is unsurprising.

Patients’ expectations about normal treatment
decisions may make it hard for them to take in
information about randomisation and equipoise.
Even if patients realise that normal treatment
decision-making is not going to take place, they
may lack appropriate scientific background
knowledge to interpret trial information as
intended. In current best practice, written trial
information describes what will happen without
offering accessible explanations. As a consequence,
patients may create their own incorrect
interpretations and consent or refusal may be
inadequately informed. 

Investigations
Investigations 1–6 addressed the following
questions.

� Do members of the public understand and accept
randomisation?
In investigation 1, participants judged which
methods of allocation were random. The
majority judged correctly. However, most
judged the random allocation methods to be
unacceptable in a trial context.

� Do members of the public assume that new treatments
are better?
In investigation 2, the mere description of a
treatment as new was insufficient to 
engender a preference for it over a standard
treatment.

� Do they accept doctors’ individual equipoise?
In investigations 3 and 6 around half of the
participants denied that a doctor could be
completely unsure about the best treatment.

� Do they accept doctors’ suggestions of random
allocation given equipoise?
In investigations 3 and 6, a majority of
participants judged it unacceptable for a doctor
to suggest letting chance decide when uncertain
of the best treatment. Randomising for research
purposes may be judged less unacceptable. 

� Do they believe that random allocation has scientific
benefits?
In investigations 4–6, in the absence of a
justification for random allocation (none is

Health Technology Assessment 2005; Vol. 9: No. 8
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currently recommended for real trial
information leaflets), participants did not
recognise scientific benefits of random
allocation over normal treatment allocation
methods: they failed to judge that doctors
would be more sure about which of two
treatments was better when allocation was at
random rather than by doctor/patient choice. 

Investigations 7–9 examined the consequences of
explaining the reasons for randomising. In
investigation 7 a pre-existing brief justification for
randomisation did not help participants to
recognise the scientific benefits of random
allocation. With more demanding procedures used
in investigations 8 and 9, both this brief
justification and an extended explanation led
participants to recognise that more certain
knowledge would arise with random allocation
than with doctor/patient choice. The pattern of
results across investigations 7–9 suggests that
merely supplementing written trial information
with an explanation is unlikely to be helpful.
However, when people manage to focus on the
trial’s aim of increasing knowledge (as opposed to
making treatment decisions about individuals),
and process an explanation actively by answering
test questions, they may be helped to understand
the scientific reasons for random allocation. 

Conclusions
This research was not carried out in real
healthcare settings. However, participants who
could correctly identify random allocation
methods, yet judged random allocation
unacceptable, doubted the possibility of individual
equipoise and saw no scientific benefits of random
allocation over doctor/patient choice, are unlikely
to draw upon contrasting views if invited to enter
a real clinical trial. This suggests that many
potential trial participants may have difficulty

understanding and remembering trial information
that conforms to current best practice in its
descriptions of randomisation and equipoise. 

Given the extent of the disparity between the
assumptions underlying trial design and the
assumptions held by the lay public, the solution is
unlikely to be simple. Nevertheless, the results
suggest that including an accessible explanation of
the scientific benefits of randomisation may be
beneficial provided potential participants are also
enabled to reflect on the trial’s aim of advancing
knowledge, and to think actively about the
information presented. 

Recommendations for research
The findings of this study raise the following
questions:

� How is participants’ understanding of written
trial information influenced by different forms
of oral accompaniment? A leaflet may be
understood and remembered more or less well
depending on what is said during recruitment.
Effective combinations of written and oral
information need to be identified. 

� How can potential trial participants be helped
to take a research perspective and thereby
improve their chances of understanding about
random allocation and equipoise? Participants
tend to construe a trial as aiming to identify the
best treatment for each recruit. Informed
decision-making may be more likely if
participants can reflect on the aim of advancing
knowledge.

� Can (and should) research ethics committees
expect trialists to have evaluated information
leaflets on relevant patient groups? The current
emphasis is on leaflets’ adherence to national
guidelines. An evidence-based approach to
leaflet construction may be valuable.

Executive summary

x



The objectives of this study were as follows.

� To understand why, despite efforts to make trial
information clear, participants in RCTs are at risk
of failing to take in or remember information
about random allocation and equipoise. 

� To investigate the background knowledge about
randomisation and equipoise that members of

the public are likely to bring to bear if invited to
take part in an RCT.

� To explore in the context of hypothetical trials
the effects of providing information designed to
overcome barriers to understanding and recall
of randomisation and equipoise.
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Overall strategy for literature
reviews
The broad aim of the reviews was to inform and
guide empirical work on the lay public’s
understanding of equipoise and randomisation in
randomised controlled trials (RCTs). Therefore, all
papers relevant to understanding of randomisation
and equipoise were retained even when they did
not directly relate to patient understanding of
consent information. All papers were read by one
author (CK) and sorted for relevance to patients’
understanding, understanding of randomisation,
attitudes towards randomisation and equipoise.
The aims, methods, sample(s) and main relevant
findings of studies are summarised in Appendices
1–4 under the same headings. Articles that hold
relevance for more than one appendix are cross-
referenced, but repetition of methods has been
avoided by summarising in a particular appendix
only method details that are relevant to the
findings reported in that appendix. 

To increase the usefulness of the review for
empirical work, comments on the quality of each
paper were favoured over a rigid quality checklist
(as used in the 1998 review1), although the aim in
all cases was to comment on response rate and
quality of the measures of understanding.
Comments on quality made within the papers are
included where relevant, and additional comments
made by the authors of this review are shown in
italics in Appendices 1–4.

This more informal and flexible approach to
assessing the quality of studies allows qualitative
and quantitative studies to be included side by
side in the review tables. Traditionally, qualitative
research has been excluded from systematic
reviews. This has been either because researchers
have applied standard quantitative quality criteria
of reliability, validity, objectivity and
generalisability, which has resulted in qualitative
research being evaluated as inadequate and
inferior, or because researchers have contended
that there can be no criteria for judging the
quality of qualitative research. However, there is
increasing recognition of the value of qualitative
research in answering questions that are not easily

addressed exclusively by experimental methods. In
light of this, some researchers have argued that
formal synthesis of both qualitative and
quantitative forms of research in systematic reviews
is essential.2 To evaluate quantitative and
qualitative studies equally in this review a third
approach was adopted, as presented by Popay and
colleagues.3 All studies were evaluated on the basis
that some quality issues may be equally applicable
to the evaluation of any research product, even if
applying the same criteria would be inappropriate,
for example appropriate sampling methods and
reliability checks. At the same time it is recognised
that the type of knowledge generated and the way
in which it can be used are importantly different.

Appendix 1 and the associated text below
summarise studies on patients’ understanding
published between 1996 and 2001 and not
encompassed by the 1998 review. Appendices 2–4
and the associated text sections below focus on
topics central to the aims of the current research,
understanding about randomisation and
equipoise. To give a comprehensive picture of all
research on understanding and attitudes towards
randomisation and equipoise, all earlier papers
held by the authors, including the relevant articles
from the 1998 review, are included, in addition to
the more recent ones. 

After one author (CK) had drafted the four
appendices, three other authors (ER, SB and SE)
examined the entries in all four for relevance,
consistency and coherence. In addition, two of
three authors (ER and SB) read 36.9% of the
summarised papers in full and checked that the
information and the comments on quality were
correct.

Update of 1998 literature review
on patients’ understanding of
consent information in clinical
trials, 1997–2001
This review updates and extends specific sections
of the HTA systematic review on ethical issues in
the design and conduct of RCTs.1 In the 1998

Health Technology Assessment 2005; Vol. 9: No. 8
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review, studies on patients’ understanding were
not brought together in a single table, but that
review lists relevant studies in the text sections
headed ‘What is the “best” method for obtaining
informed consent?’ (pp. 36–41), and ‘What is the
quality of informed consent in practice?’ (pp. 41–4).
The former section relates to the 14 studies in
Table 7a, Methods of obtaining informed consent
for real trials (pp. 92–3), and Table 7b, Methods of
obtaining informed consent in hypothetical trial
scenarios (pp. 94–6). The latter section relates to
the 24 studies in Table 10, Audit of the quality of
communication (pp. 97–102). 

Literature search strategy and 
retrieval
A search of the literature relating to patient
understanding of consent information in clinical
trials was carried out. The aim was to identify
descriptive and comparative empirical studies
published since the previous systematic review.
The main method used was an electronic literature
survey. This was conducted on six databases,
MEDLINE, Bath Information Data Services
(BIDS), PsycINFO and IBSS online, EBSCO
academic, business and trial databases, Web of
Science, ECO World CAT and the Combined
Health Information Database (CHID). Although
the previous review was published in 1998, few
papers reviewed were published in 1997 or later,
and so the searches were set for the years
1996–2001 to ensure a small overlap. On all
databases searches in titles and abstracts were
carried out using combinations of the terms:
informed consent, trials, randomised,
understanding, comprehension, randomisation,
equipoise, perceptions, attitudes, views,
willingness, participation, medical and clinical
research. The search strategies were deliberately
broad in order to retrieve a large variety of papers
and to be as exhaustive as possible.

Inevitably, such a broad search revealed many false
positives, so all search results were scanned by title
to extract the broadly relevant articles and then by
abstract to extract the directly relevant articles.
MEDLINE and PsychINFO yielded the largest
number of broadly and directly relevant articles.
The other databases yielded only a few more and
many that had already been identified in other
searches. The electronic survey identified 30
empirical articles relevant to patient
understanding of consent information in clinical
trials and a further 11 relevant to patient attitudes
towards randomisation and new treatments, or
general understanding of randomisation without
consent information.

The electronic survey identified two papers,4,5 that
reviewed some recent relevant empirical studies,
yielding eight more articles not already identified
by the searches. Five articles cited in recent papers
(one passed to the authors by colleagues before
publication), as well as six included in an
annotated bibliography,6 further augmented the
collection. Although the electronic survey
identified three abstracts and three letters whose
authors indicated that they had relevant findings
to report, MEDLINE and PsychINFO searches of
the authors’ names did not reveal any relevant
papers reporting the data in full.

As a final strategy the contents pages of the
journals that had published several of the relevant
articles recently and in the previous review were
handsearched. Social Science and Medicine, Journal
of Medical Ethics, British Medical Journal, Hastings
Center Reports, Controlled Clinical Trials and Patient
Education and Counselling were all searched in this
way. Only two articles were identified that had not
been found by the other strategies.

The total number of new articles found that were
relevant to patient understanding of consent
information in clinical trials was 45, with a further
18 that were relevant to patient attitudes towards
randomisation and new treatments, or general
understanding of randomisation without consent
information.

Review results: patients’ understanding
of consent information in the context of
clinical trials (papers published
1996–2001)
The 45 recent studies relating to patient
understanding were published in 36 different
journals. Thirty-two papers were purely
quantitative, two used both quantitative and
qualitative methods, one described itself as
qualitative but all interview data had been
transformed into quantitative findings, and nine
were purely qualitative. Lists of the studies, along
with their methods, main results and comments,
are summarised in Appendix 1.

Level of patient understanding of consent
information
Twenty-four of the studies related to patients’
understanding of trials that they had been invited
to join. These included treatments for psychiatric
problems,7,8 various forms of cancer,9–13 prostatic
disease,14 herpes,15 prevention of cancer,16,17

contraception,18,19 anti-infective agents,20

anaesthesia,21 attention deficit hyperactivity
disorder22 and myocardial infarction.23–25 Several
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studies sampled a number of types of trials.26–30

Eight of the studies related to surrogates’
understanding of trials to which they had been
asked to consent on behalf of someone else. In
seven cases the surrogates were parents giving
consent for their children to participate in trials of
speech and language therapy,31 diabetes or
cancer,32,33 an influenza vaccine,34 prevention of
recurrence of febrile seizures35 and various
neonatal trials.36,37 In the eighth case identified
surrogates were asked for their consent on behalf
of patients with advanced dementia to a trial of
palliative approaches.38

Overall understanding of consent information
Five studies gave an indication of overall
understanding of consent information. Appelbaum
and colleagues7 found a seemingly good overall
level of understanding among patients with
depression, with a mean score of 23.33 out of a
maximum of 26, and nobody scoring below 20.
However, this is not easy to interpret as the authors
did not define criteria for an acceptable score on
this or the other three dimensions of informed
consent. Mason and Allmark37 judged that only
29.5% of parents that they studied had given valid
consent or refusal, and this was partly because 20%
of parents were judged to have problems with
understanding. Similarly, Baskin and colleagues38

found that for 19% of patients with advanced
dementia, informed consent could not be obtained
because their surrogate could not understand the
research protocol. Van Stuijvenberg and
colleagues35 found a better level of understanding
among parents, with 73% of them aware of the
major study characteristics, although this is at odds
with the finding by Schaeffer and colleagues28 that
overall research participants retained less than 35%
of information disclosed to them.

Understanding of specific areas of consent
information
Fourteen studies gave measures of understanding,
recall, knowledge or awareness of specific areas of
information.

Right to withdraw
Cox and Avis9 found that although accounts of the
initial consultation were poor, one of three aspects
consistently recalled by participants in early trials
of anticancer drugs was their right to withdraw
from the trial. Fleissig and colleagues10 reported
that over 95% of their sample knew they could
leave the trial or study at any time and still be
treated. Likewise, Joffe and colleagues12 showed a
similarly good recollection of the right to
withdraw: 89.7% of their sample of participants

drawn from several trials knew they could
withdraw; and Sugarman and colleagues29 found
that 78% of an outpatient sample who reported
participating in research believed that the policy
for dropping out of the project was that they could
withdraw at any time for any reason. Fortney18

found a slightly lower percentage of awareness in
her sample of women participating in a clinical
trial assessing the effectiveness of a contraceptive
in four sites, one in the USA, two in Latin America
and one in Africa. Overall, 67% “thought it would
be fine with them [the clinic staff]” if they
withdrew from the study; however, in the African
site, this proportion was only 27%.

Voluntary nature of participation
Schaeffer and colleagues28 found a very high
awareness of the voluntary nature of participation
in trials; 97% of healthy research volunteers and
patients participating in Phase I, II and III were
aware of this aspect of consent. In a similarly
heterogeneous sample of trial participants, Joffe
and colleagues12 found that 99% knew they could
decline participation. Likewise, Mongomery and
Sneyd21 found that 97% of anaesthesia trial
participants realised that participation was
voluntary, Fogas and colleagues22 found that over
89% of children believed that they could have said
no when first asked to participate, and 73% at the
time of the procedure, and Searight and Miller15

reported that all of those interviewed in their study
viewed their participation as voluntary. However,
Cox and Avis9 reported that in early trials of
anticancer drugs where no standard treatment was
available, patients felt in reality that they had no
choice because not participating was equated with
death. Kass and colleagues27 found a similar
feeling reported by outpatients who had tried other
interventions without success. They felt that there
were no alternatives left and characterised the
decision to participate as a matter of little choice.
The participants in RCTs of acute myocardial
infarction interviewed by Agard and colleagues23

also reported that in the circumstances in which
they were asked, they felt they had little choice but
to participate. Van Stuijvenberg and colleagues35

found that 25% of parents who had volunteered
their children in a trial felt obliged to participate,
and while Hayman and colleagues36 found that
100% of their sample of parents who had
consented for their child to participate in a trial
felt free to refuse participation, 10% thought that
taking part was part of their infants’ treatment.

Side-effects and risks
Leach and colleagues34 found that 53% of parents
who gave consent for their children to participate
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in a vaccine trial were aware of possible side-
effects. Fortney18 found that although 83% of the
women who were asked remembered about
possible side-effects of the trial method of
contraception, when they were asked whether
‘anything bad’ might happen as a result of
participation, side-effects were not mentioned.
The only fear anyone mentioned was the risk of
becoming pregnant. They found that participants
poorly recalled the estimated risk of pregnancy,
with 19% estimating too high and 41% too low.
Only 27% correctly perceived the level of risk of
pregnancy of the trial contraceptive method as
high. Kass and colleagues27 report that outpatients
in their sample were so trusting of their hospital,
physician and the research that they believed that
no harm could be done.

Research purpose
Fortney18 found that 55% of women in a
contraceptive trial correctly understood the
research purpose, whereas Sanchez and
colleagues19 reported that the objectives of a
contraception trial were one of the least
understood aspects by women at their clinic. In
contrast, Hayman and colleagues36 found that
100% of parents who had consented for their
babies to participate in a research study felt that
they understood the research purpose and 98%
the research process, and 96% summarised the
research study accurately. Outpatients in the Kass
and colleagues27 sample were able to articulate
broad goals of the research, but viewed their own
participation as simply another treatment option.
Searight and Miller15 were concerned to find that
trial participants made little distinction between
research and treatment, none of those interviewed
believing that they were in any way limited by
receiving their care as part of a research protocol.
In Pletsch and Stevens’32 study interviewing
mothers of children with cancer or diabetes, the
authors expressed a similar concern over
participants’ confusion between research and
treatment. However, in a study reporting only the
mothers whose children had diabetes,33 the
authors found that they were able to describe
accurately the purpose and nature of trial
participation, were certain about which aspects of
their children’s care were part of the study and
which were not, and could state clearly the
differences between a clinical trial and standard
medical care.

Availability of alternative methods of treatment
Fortney18 found that 79% of women in a
contraceptive trial recalled being offered
alternative methods of contraception. Joffe and

colleagues12 found that 88.3% of participants in a
variety of trials recalled being offered alternatives
to trial participation. 

Awareness of placebo
Leach and colleagues34 found that, in general,
awareness of the placebo-controlled design was
very low, with only 10% of parents who consented
being aware of the placebo. In marked contrast,
Searight and Miller15 found that all of the
participants whom they interviewed could provide
a reasonable description of a placebo and about
one-third verbalised a more sophisticated rationale
for using placebos in drug-trial studies.

Random allocation of treatment
Only 23% of the patients asked by Heitenan and
colleagues13 perceived that their treatment had
been chosen randomly. Other studies found much
higher levels of awareness. Joffe and colleagues12

found that 90.6% of participants in Phase III trials
were aware of being randomly allocated to
treatment. Likewise, Featherstone and Donovan14

found that almost all participants interviewed were
aware of some aspects of randomisation, and the
majority acknowledged the involvement of chance
in the allocation of treatment. However, despite
this awareness, participants found the concept
hard to understand, apparently because of their
expectation that clinicians would assign them to
treatment based on their specific symptoms,
clinical findings and age. Glogowska and
colleagues31 found a similar view expressed by
parents who had given consent for their child to
participate in a randomised trial of speech and
language therapy. In contrast, Searight and
Miller15 found that their sample consistently
demonstrated an understanding that assignment
of the placebo or active drug was randomly
determined, with some referring to concrete
analogies such as rolling a dice.

Awareness of trial participation
Four studies showed that not all participants in
research were aware that they had been enrolled in
a clinical trial. Sugarman and colleagues29 showed
that for 6% (69 patients) of those in their
outpatient sample who reported that they were not
or never had been participants in medical
research, there was clear evidence from records
that they had been or were participating in
research. Likewise, for 6% (36 patients) of those
who reported that they were or had been
participants in research, there was strong evidence
that they were not. Agard and colleagues23 also
found that 6% (two patients) of their sample did
not know they had been included in an RCT of
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acute myocardial infarction, while Hayman and
colleagues36 reported that 98.4% of their sample
knew they were participating in a research study.
Ferguson26 found that while many women in a
trial of pain relief in labour may have been aware
that they had been asked to participate in some
research, they were unaware that this involved a
clinical trial of a new drug. This explained the
12% of the sample who could not comment on
their motivation to participate in the trial.

Patients’ perceptions of their own understanding
Six studies asked participants to assess their
understanding of information. Ferguson26 found
that 100% of participants in various
pharmaceutical trials and 91% of women who
participated in a labour trial felt that they had
understood all or most of the information. All nine
of the mothers of children with diabetes in Pletsch
and Stevens’ Study33 reported they had understood
the clinical research. Montgomery and Sneyd21

found that 90% of participants in six anaesthesia
trials felt that they had understood everything. In
contrast, Yuval and colleagues25 found that 31% of
patients reported having full comprehension of the
randomised trial in acute myocardial infarction in
which they had participated, 50% reported partial
understanding and 19% little or no understanding.
Agard and colleagues23 found that according to
some participants in trials of acute myocardial
infarction, their knowledge about the trial was
almost non-existent. When evaluating the
information they had been given, van Stuijvenberg
and colleagues35 found that 97% of parents
evaluated the verbal information they had received
as easy to understand, and 95% evaluated the
written information and consent form as easy to
understand. Heitenan and colleagues13 found that
91% of their sample of breast cancer patients
regarded the consent information provided as easy
or quite easy to understand, and 76% of those who
read the written information evaluated it as easy or
quite easy to understand. Gotay16 found that 46%
of a sample of healthy trial participants could not
remember whether the consent form was
understandable, but of the 37 who could
remember, 29 rated it as easy or very easy to
understand. Similarly, while 52% did not
remember the amount of information in the
consent form, 30 out of the 32 who did remember
reported that the information was ‘just right’.
Williams and colleagues24 found the overall
reported comprehension of verbal consent
information in a sample of consenters and refusers
to be 70%, compared with 43% for the written
consent information. A further three studies
reported that over 90% of their samples felt that

they were adequately informed or had been told
what they needed to know about the trial.8,10,15

However, in the development of their measure of
understanding of informed consent information,
Joffe and colleagues11 reported that their pilot
sample scored higher on subjective (or perceived)
understanding than objective (or measured)
understanding, although when used with a sample
of participants from various trials12 they found that
the knowledge and self-assessment scores were
significantly associated. This higher level of
perceived to actual understanding was noted too by
Miller and colleagues20 in their study assessing the
reliability of their measure to assess comprehension
of informed consent information.

Correlates of understanding
A large proportion of the new studies identified
and examined correlates of (and possible
influences on) understanding. Thirteen studies
revealed characteristics of participants that may be
relevant to their understanding, ten reported
aspects of the informed consent procedure that
may be relevant and 25 reported findings relevant
to the effect on understanding of differences in
the information given at consent. 

Participant characteristics
Level of education
Six studies reported differences in levels of
understanding related to the level of education of
participants. Verheggen and colleagues30 found
that the higher a patient’s level of education, the
better a patient appeared to understand written
information. Heitenan and colleagues13 found that
better educated participants had a better
understanding that they had been randomised,
more frequently reported having received and
read written information, and found it more
understandable than less well-educated patients.
Schaeffer and colleagues28 found that higher
educational level was associated with more
information being retained by symptom-free 
Phase III participants and healthy volunteers, but
not by sicker participants (patients with cancer
participating in Phase I and II studies). Miller and
colleagues20 found a positive correlation between
comprehension of consent information and
educational level. Joffe and colleagues12 found
that having a college education was associated with
higher knowledge scores. Using hypothetical trial
information with non-clinical samples, Bjorn and
colleagues39 found that understanding increased
with level of education among an older sample
considering a hypertension trial leaflet, but not
among a younger, predominantly female, sample
considering a sterilisation trial leaflet.
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Cognitive ability
Carpenter and colleagues40 found that cognitive
measures were highly predictive of performance
on the understanding, reasoning and
appreciation scales of a measure of informed
consent capacity [the MacArthur Competence
Assessment Tool for Clinical Research (MacCAT-
CR)] in both psychiatric and normal samples.
Sanchez and colleagues19 reported that women
processed informed consent information
according to their cognitive abilities (among other
factors). Using hypothetical trial leaflets, Davis
and colleagues41 found that regardless of the
complexity of the form used, participants’
comprehension scores were related to their
reading ability. Adults reading at or above ninth
grade level (equates to a minimum ability of
reading fairly difficult pieces of text such as
Reader’s Digest articles) had significantly higher
comprehension of both forms than those reading
at or below eighth grade level (equates to a
maximum ability of reading standard pieces of
text such as Newsweek articles).

Severity of diagnosis
In addition to differences in the effect of level of
education on information retention reported
above, Schaeffer and colleagues28 found that
healthy volunteers retained the most risk
information and Phase I participants the least;
and Phase I and II participants retained the most
information about procedures 4–6 weeks after
consent, and healthy volunteers the least. It
should be noted, however, that the quantity and
content of information given to participants
differed between the groups.

Consenters versus refusers
Five studies looked at differences in
understanding of information between those who
consented to participate in a clinical trial and
those who refused to participate. Leach and
colleagues34 found that overall refusers knew less
of the subject matter than acceptors, and
specifically that much larger proportions of
acceptors compared with refusers were aware of
the purpose of the trial vaccine, possible side-
effects of the vaccine and placebo control group.
Lovegrove and colleagues17 found that women
who had refused to participate in a trial of a drug
to prevent breast cancer assessed the information
they had been given about the drug as harder to
understand than did those who had consented.
Fleissig and colleagues10 found that a larger
proportion of those who accepted trial entry felt
that they were given enough information
compared with those who declined. However,

Verheggen and colleagues30 found no differences
in the level of understanding of written
information disclosure between patients who
consented to participate in trials and those who
refused. Williams and colleagues24 found a
different pattern: 35% of consenters compared
with 100% of decliners reported comprehending
the written consent information, and 69% of
consenters compared with 83% of decliners
reported understanding the verbal consent
information; however, the sample of decliners
comprised only six people.

Using information from other sources
Sanchez and colleagues19 found that women
processed information about contraception trials
according to information previously obtained from
different sources, and that sometimes mistaken
beliefs were not modified by new information
received, especially when they came from a
significant source such as a mother or friends.
Joffe and colleagues12 found that use of
supplemental pamphlets, information found on
the Internet, books or magazines was associated
with higher knowledge scores. 

Consent procedures
Timing of consent
Ferguson26 attributed the differences between
participants in a labour trial and a comparative
group of participants in various pharmaceutical
trials to the timing of when information was given
and consent asked for. Although 65% of the
participants in the labour trial felt that they had
been given the right amount of information, this
was because the information was given after they
had gone into labour and were in pain. They
could not see the point in having any more
detailed information in that situation. Only 58% of
the labour sample felt that they had plenty of time
to ask questions, compared with 96% of the
comparison group. Agard and colleagues23 found
that most participants in acute myocardial
infarction trials felt that at the time when they
were asked to consent they had too low levels of
consciousness or too much pain to understand the
information given.

Time to discuss/consider
Yuval and colleagues25 found that participants’
reported comprehension was related to patients’
recollection that there was an opportunity to ask
questions and their estimations of the duration of
the explanation. Schaeffer and colleagues28 found
that the more time researchers took explaining the
protocol and consent document, the greater the
immediate and long-term retention of information
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about the purpose of the study and long-term
retention of risk information. Leach and
colleagues34 found that awareness of the placebo
group was higher among participants who had
received the information sheet at least a week
before consent was requested, compared with
those who had not received a sheet in advance
(15% compared with 4%). Joffe and colleagues12

found that higher knowledge scores were
associated with not signing the consent form at
the initial trial discussion. Heitenan and
colleagues13 found with their sample that in
addition to being less likely to understand, older
and less well-educated patients were more likely to
feel that they needed more time to decide.

Educational programmes to improve capacity to
give informed consent
Three studies focused on the capacity of patients
with mental health problems to understand
consent information and therefore give valid
consent. Carpenter and colleagues40 showed that
although initially 20 out of the 30 patients with
schizophrenia scored below the median
understanding score of the comparison ‘normal’
control group, after an educational process of
reviewing the trial protocol they showed
considerable improvements in understanding.
After the educational process 70% of the
previously poorly performing patients with
schizophrenia scored higher than the median
understanding score of the comparison ‘normal’
control group. Wirshing and colleagues8 similarly
improved the scores of patients with schizophrenia
on an informed consent survey from the time that
consent forms were read and explained to
patients. They did this by looking at which
questions patients answered wrongly on the first
informed consent survey, repeating the relevant
information to patients and then retesting them.
This process was repeated until patients scored
100%. Stiles and colleagues42 also used this
method of presentation and discussion of consent
information followed by testing, feedback and
retesting, and compared it with a ‘facilitated’
method of information giving. In this, a second
researcher sitting in on the presentation of
information used strategies to maximise patients’
understanding while the information was being
presented. Patients with depression and those in
the control group did better with the facilitator
than with the feedback, whereas the reverse was
true for patients with schizophrenia. In samples of
participants from various cancer trials Joffe and
colleagues12 found that having a nurse present at
the consent discussions was associated with higher
knowledge scores.

Information given at consent
Written consent information
� Format of written consent information: five

studies compared the effects on understanding
of varying the format of written consent
information. Bjorn and colleagues39 compared
two information leaflets that had been used in
trials with versions of the same leaflets that they
had simplified by shortening sentences and
replacing professional language with lay terms.
Using two samples from the general public,
they found that people perceived the simplified
forms as easier to understand and that
perceived comprehensibility was related to their
level of understanding of the information.
However, understanding of key consent issues
such as the voluntary nature of participation
and the right to withdraw, or that chance
decided which treatment they received, was not
related to which version of the leaflet they
received. Nearly everyone, regardless of the
leaflet, understood the former, while the
random allocation was poorly understood by
those in one trial (regardless of whether they
received the simplified leaflet for that trial), but
well understood by those in the other trial.
Davis and colleagues41 carried out a similar
study comparing an original trial leaflet
assessed as being of 16th grade readability
(level of reading required to read very difficult
text such as an article in the New England
Journal of Medicine) with a version of the same
which they simplified to seventh grade
readability (level of reading required to read a
standard text such as an article in Newsweek).
They tried these out with a clinical sample and
a sample from the general public. Those with
lower reading ability preferred the simplified
form, but comprehension of the information
was unimproved with the simpler form. In
another very similar study, Dresden and
colleagues43 modified an industry consent form
by focusing only on providing the minimum
required information, increasing readability and
taking into account comments made by
physicians, nurses and patients. The modified
form resulted in significantly higher scores on
purpose, randomisation, length, risks/side-
effects, benefits, alternative treatments,
confidentiality and voluntary participation.
However, scores on some of the questions were
still as low as 54% even with the modified form.
Kruse and colleagues44 designed three versions
of the same written information and found that
the version designed to be the simplest and the
most appealing did not significantly increase
knowledge scores. The version that both
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increased knowledge scores significantly and
resulted in the largest increase in people
obtaining an acceptable knowledge score
(>50% correct) paid increased attention to
logical composition and presentation of
condensed information. Although they found
that a more detailed version increased positive
attitude towards the trial, knowledge and
attitude scores were not significantly associated.
Joffe and colleagues12 found that although
knowledge scores were higher for trials using a
consent information template mandated for use
by the review board, knowledge scores were not
significantly correlated with consent form
readability. 

� Terms used: Waggoner and Sherman45 found
that many medical terms used in patient
information and consent documents were very
poorly understood by members of the lay
public. Similarly, Featherstone and Donovan14

found lay interpretations of the terms ‘trial’ and
‘at random’ that differed from clinicians’.
Sugarman and colleagues29 found that
outpatients in their sample held different beliefs
about levels of risk and the use of unproven
treatments depending on whether ‘medical
research’, ‘medical studies’, ‘medical
experiments’, ‘clinical investigations’ or ‘clinical
trials’ were used to describe a trial.

� Use of written information: Ferguson26 found
that 54% of participants in a labour trial
compared with 99% of participants in various
pharmaceutical trials could recall receiving
written information. Gotay16 found that 68% of
healthy participants in a cancer prevention
study could recall reading a consent form and a
similar proportion could recall someone
explaining the consent form, but the rest
denied receiving a consent form or could not
remember. Heitenan and colleagues13 found
that 76% of their sample of patients in a breast
cancer trial reported receiving written
information, 6% did not read it and 55% felt
that it had contributed to their decision-
making. Jenkins and Fallowfield46 found that in
observed consultations discussing consent to
take part in randomised trials, information
leaflets were only given in 67.1% of cases.
Mason and Allmark37 found that 90.7% of
clinicians reported using an information sheet
in consent, which corresponded with only 9% of
parents stating that they had not received an
information sheet. Verheggen and colleagues30

found that 58% (198) of patients in their
sample drawn from 26 clinical trials indicated
that they had received written information from
the trial clinician. Of these, 82% (163 patients)

reported having read the written information
thoroughly, 11.7% (23 patients) had read it only
globally and 6.3% (12 patients) said that they
had not read it at all. Many participants in Kass
and colleagues’27 sample assumed that they
need not pay attention to what was written in a
consent form because they had already decided
to participate based on their physician’s
recommendation and their general trust that no
harm would come to them. Searight and
Miller15 found that it was extremely rare for
participants to describe the informed consent
form as having educational benefit, seeing it
primarily as a legal document designed to
prevent litigation.

Video or computer presentation
Weston and colleagues47 gave a clinical sample
written information about a trial for which they
were ineligible and then, in addition, showed an
information video to half of their sample. In the
short term there was no difference in the number
of women in the two groups that showed adequate
knowledge, but the video group appeared to
retain the information better a few weeks later,
and those in the video group were more willing to
participate in the trial. Fureman and colleagues48

also evaluated supplementing written information
with an information video about HIV vaccine
trials. They presented the information to injecting
drug users and found that the video did not
increase knowledge compared with just written
information. However, those who had seen the
supplementary video retained more information
when tested 1–2 months later. In this study the
video did not affect attitudes to the trial. Rather,
in this sample, willingness to enter the trial was
associated with trust in government. Dunn and
colleagues49 compared a computerised
presentation (enhanced) of consent information
with written (routine) consent information in a
sample of participants enrolled at a research
centre for psychosis in older people. They found
that a higher number of people who had the
enhanced procedure scored 100% on the first
presentation of a comprehension test compared
with the routine group, and again after receiving
feedback on wrong answers and taking the test for
a second time. However, normal comparison
subjects did not differ across the conditions.

Framing of information
Wragg and colleagues50 gave participants both
written and video presentation of information.
The content of the information was either framed
in a way that emphasised the current state of
uncertainty about costs and benefits of treatment
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(similar to information commonly given to
participants at consent), or contained numerical
details of known facts about the treatment (similar
to information commonly given to clinicians to
justify a trial). Participants’ knowledge about the
treatment was unaffected by framing of
information, but those who had received the
information containing facts and figures were
more likely to express a strong preference for or
against the treatment, and more likely to refuse
entry to the hypothetical trial.

Information from clinicians and researchers
� Content of information from clinicians: four

studies gave information from the clinicians’
perspectives on what type of information they
discussed with patients. Mason and Allmark37

judged only 2.8% of clinicians whom they
interviewed as having no problem with
obtaining consent satisfactorily. Jenkins and
colleagues51 found that in a high proportion of
observed consultations doctors described the
treatments, side-effects, uncertainty about
treatment decisions and collective (rather than
personal) uncertainty, and described
randomisation implicitly. Less often they
mentioned randomisation explicitly with
reasons for randomising, checked patients’
understanding of randomisation or mentioned
the patients’ right to withdraw at any time.
Leach and colleagues34 explained the low
awareness of the placebo-controlled design
among parents whose children were
participating in a vaccine trial in terms of trial
workers’ avoidance of issues that were
complicated or controversial. Verheggen and
colleagues30 found that while 84.4% of clinicians
thought that their explanation about the clinical
trial was comprehensible for patients, they
emphasised aspects of the trial that they
expected a patient to understand easily, and did
not emphasise issues that they expected patients
to have more difficulty understanding. They
expected patients to find it difficult to
understand the type of study and study
objective, treatment alternatives, collection of
data, privacy and confidentiality of data, and
study design of the trial, including
randomisation and selection procedure.

� Clinicians’ awareness of patient information
preferences or understanding: Fleissig and
colleagues10 introduced an intervention in
which doctors had access to the information
preferences and attitudes towards trials of their
patients for half of the consultations, and in the
other half the doctors carried out their consent
procedures as usual. There was no association

between doctors’ ratings of the consultations or
patients’ satisfaction with the consultation, and
doctors’ access to patient information
preferences and attitudes. Although differences
were not tested for significance, doctors’ access
to patient information preferences and attitudes
did not appear to result in differences in
patients’ understanding of the information
discussed in the consultation. Joffe and
colleagues12 found that while providers’ ratings
of participants’ understanding were significantly
correlated with participants’ knowledge scores,
they did not predict the knowledge scores of
individual participants whose consent they had
obtained.

� Content of information from researchers: Titus
and Keane52 gathered information from
unwitting researchers applying for Institutional
Review Board (IRB) approval, about how they
intended to explain their trial and gain consent
from participants, although no information was
gathered about what actually happened.
Researchers intended to focus their verbal
information on the study purpose and
procedures, but often failed to give this
information in a meaningful way. Meaningful
discussion on areas such as risks, benefits,
alternatives, costs, confidentiality, non-
participation or withdrawal was rarely planned.
In the main, researchers did not plan to give
time for the participants to ask questions or
think about participating. 

� Importance of oral information: Mason and
Allmark37 found that 47% of parents in
neonatal trials relied mainly on information
provided verbally by the clinician for their
decision. Hayman and colleagues36 found that
82.5% of parents in their sample felt that the
researcher’s verbal explanation was the most
useful source of information, whereas 10.5% felt
that the written information sheet was the most
useful. Yuval and colleagues25 found that 71% of
participants recalled the oral explanation of the
trial, 32% recalled having both an oral
explanation and a written explanation, and 5%
recalled only the written description of the
project.

Overview of review: patients’
understanding of consent
information in the context of
clinical trials (papers published
1996–2001)
See Appendix 1.
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Methods of measuring understanding
Studies used various methods to assess
participants’ understanding, knowledge, awareness
and recall of consent information. Twenty-six used
questionnaires, including two which involved
structured interviewer-led questionnaires, and 13
used interviews that varied in terms of how
structured they were. Baskin and colleagues38 gave
no indication as to how they assessed surrogates’
understanding of research protocol.

Questionnaires
Of the studies that used questionnaires, ten 
used multiple-choice or forced-choice
measures.13,21,29,39,41–44,48,50 Dunn and colleagues49

used a mixture of forced-choice and short-answer
questions. Miller and colleagues20 used a set of
open-ended questions. Stiles and colleagues42

compared open-ended questions, which measured
free recall, to a multiple-choice questionnaire
measuring recognition; they found that overall,
the mean recall scores were lower than the
recognition scores. Of the other studies that used
questionnaires, Joffe and colleagues12 used the
QuIC (Quality of Informed Consent in cancer
trials), a brief questionnaire developed by the
same authors11 using response formats of
disagree/unsure/agree on knowledge questions and
Likert scales for subjective understanding items.
Likewise, Lovegrove and colleagues17 used a visual
analogue scale on which participants (acceptors
and refusers) indicated their perceived ease of
understanding of information. Schaeffer and
colleagues28 used a questionnaire to test retention
of information in seven areas and then calculated
an overall retention score by dividing the total
number of items recalled by the total number
possible. Wirshing and colleagues8 used an
informed consent survey, which was a list of
questions with specific correct answers that
participants had to volunteer. In the interviewer-
led questionnaires, Verheggen and colleagues30

used a questionnaire where patients indicated
their answers on Likert scales, and Fogas and
colleagues22 used items with predetermined
response options, Likert scales and open-ended
answers. Gotay,16 Hayman and colleagues,36 van
Stuijvenberg and colleagues35 and Yuval and
colleagues25 all used postal surveys containing
structured and open-ended questions. Three
studies that used questionnaires to test knowledge
or understanding did not report the type of
questionnaire used.24,45,47

Reporting reliability and validity of questionnaires
was rare, with only six studies including
figures.11,12,20,22,28,30,44 When reliability measures

are reported, they are often quite low (e.g.
Cronbach’s alpha <0.7). Similarly, only four
studies reported any development through
piloting,11,29,41,44 although unreported piloting
could have taken place in other studies. 

Interviews
Of the 13 studies that used interviews (other than
to present a questionnaire), eight used largely
unstructured interviews and qualitative analysis of
data,9,14,15,19,27,31–33 three used a more structured
approach to elicit both quantitative and qualitative
data23,26,34 and two used structured interviews to
elicit quantitative data.18,37

The majority of the interview studies failed to
specify in any detail how the data were analysed
and four failed to mention the method of analysis
at all.9,18,26,27 Only six of the interview studies
reported the use of reliability checks of data
collection or analysis.7,15,33,34,37,40

Development of specific measures of informed
consent comprehension/capacity
Two studies reported the development of
questionnaires aimed at measuring reliably the
quality of informed consent, and the
comprehension of informed consent information.
Joffe and colleagues11 aimed to develop a brief
questionnaire to evaluate the quality of informed
consent in cancer trials (QuIC) and they report in
detail the development of the measure through
piloting and reliability testing. However, the scores
were not interpreted and no criteria were set by
which acceptable informed consent could be
judged. The QuIC was used with a sample of
cancer patients participating in a variety of clinical
trials.12 Miller and colleagues20 tested out the
reliability and validity of their measure of
comprehension of informed consent information
[the Deaconess Informed Consent Comprehension
Test (DICCT)] in their study, and obtained basic
descriptive statistical data in a large sample of
clinical trials participants. However, the authors
were cautious about generalising their reliability
and validity data to other samples owing to the
relatively young and well-educated nature of the
tested sample. Two other studies7,40 used the
MacCAT-CR. This instrument assesses the capacity
of individuals to consent to research using a
semistructured interview format. It assesses
understanding of disclosed information about the
nature of the research project and its procedures,
appreciation of the effects of research
participation on subjects’ own situations, reasoning
about participation and ability to communicate
choice.
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Time of assessment
The studies also differed in the time after consent
that understanding, knowledge, awareness or recall
was assessed. Nine studies carried out their
assessments immediately after information or
consent had been given.20,39,41–43,45,49,50 A further
six tested immediately or within 24 hours and
again a certain number of weeks later.7,8,28,40,47,48

Two studies carried out their assessments within
days of consent,9,34 although the latter found it
harder to arrange interviews with refusers than
with acceptors. Joffe and colleagues12 evaluated
the quality of informed consent 3–14 days after
consent, whereas Kruse and colleagues44 assessed
knowledge 2 weeks after information was given,
and Verheggen and colleagues30 within 4 weeks of
consent. Several studies asked participants about
consent information a substantial time after the
event: Yuval and colleagues25 posted their
questionnaire 1–3 months after the acute event,
Ferguson26 interviewed women in the labour
sample 7–12 months later, Fogas and colleagues22

carried out their telephone interviews at least 8
months after the trial procedure, Fortney18

interviewed women up to 289 days after consent
(although the study was not originally designed
that way), Glowgowska and colleagues31

interviewed parents 12 months into their trial
participation, Heitenan and colleagues13 posted
questionnaires to participants 5–17 months after
consent, Hayman and colleagues36 posted their
questionnaire to participants 2 weeks to 19 months
after their trial involvement ended, Gotay16 posted
questionnaires to participants who were 2 years
into a 7-year trial, and Montgomery and Sneyd21

posted their questionnaire to patients 6 months to
2 years after their trial participation. Fourteen
studies did not report when assessment of
understanding, recall, awareness or knowledge was
carried out in relation to receiving information or
giving consent.12,14,15,17,23,24,26,27,29,32,33,35,37,38

Comparison with findings from Edwards
and colleagues’ (1998) review
The findings of this review of recent papers are
compared with the findings of the previous review1

in three areas: the level of patient understanding
of consent information in practice, influences on
patient understanding of consent information, and
methodological issues.

Level of patient understanding in practice
Edwards and colleagues1 concluded that certain
areas of consent such as medical details, particularly
concrete information about side-effects, were better
understood than others. Other factual information
such as the right to withdraw and available

treatment alternatives was also familiar to
respondents. More ‘conceptual’ or ‘abstract’
information, such as the concept of randomisation,
was less accessible to patients. The findings of the
present review tend to support this conclusion, bar
one qualitative study which found
uncharacteristically high levels of understanding of
randomisation and other scientific concepts.15

Unfortunately, the authors did not comment on this
aspect of their findings or offer any explanations of
why this might be. However, no one study has
measured all areas of understanding within the
same group of trial participants. Hence, any
conclusion about the relative difficulty of
understanding different areas arises from
comparisons between studies and between different
groups of patients who will have received different
information about different trials. The current
review also reveals that there can be problems with
understanding even in the areas that seem
generally to be better understood by patients.
Although awareness of side-effects is generally high,
Fortney18 found that this did not reflect an accurate
understanding of risk of the side-effects or possible
negative consequences of trial participation.
Furthermore, although a number of studies showed
a high level of awareness of the voluntary nature of
participation, it cannot be assumed that patients
feel no pressure to participate.

Correlates of patient understanding of consent
information
Studying the correlates of and possible influences
on patient understanding of consent information
appears to have become a much more active area
of research in recent years. In the 1998 review, the
major influence on understanding studied was the
effect of quantity of information. The findings
suggested that giving participants more
information resulted in greater understanding of
the concept of a clinical trial and the research
nature of treatments, but at a possible cost of a
lower consent rate. The studies did not test effects
on other aspects of consent, and improvements in
understanding may reflect increased quality (e.g.
supplementary telephone interview with a research
nurse53) rather than quantity of consent
information. There appeared to be an optimal
level of information about side-effects where
patients were not overburdened by detail, but were
informed of the more important risks. However,
findings about the effect of more information
about randomisation on understanding were
contradictory. The authors of the 1998 review
commented that the effect of different
formulations of the same information had not
been investigated fully in comparative studies.
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The more recent studies included in the current
review focus on the quality of consent information
rather than the quantity, possibly reflecting
recommendations made around the time of the
last review. Kent54 reviewed aspects of the social
and cognitive psychological literature that were
relevant to this and called for improved
readability. In his paper he claims that readability
of consent forms had not improved despite
research (see LoVerde and colleagues55) and
recommended using specific features, such as a
minimum point size of 10, avoiding italics, using
unjustified text and improving comprehensibility
by using concrete words and active verbs and
structuring information. Similarly, the need to
improve the information given to patients in
general and the application of research in this
area was highlighted in a review by Arthur.56

Dixon-Woods57 questioned the use of readability
testing to achieve this. Readability scores are based
primarily on the length of sentences and the use
of words with more than two syllables. The score
gives an indication of the level of education or
reading age that a piece of writing requires a
reader to possess to be able to comprehend it.
Dixon-Woods57 noted that readability testing has
been heavily criticised by disciplines outside
medicine and its value undermined by some
empirical studies (e.g. Hawkey and Hawkey58).

In general, the current review shows that changes
made to the readability of written information, the
framing of information or the mode of presentation
have not been sufficient to improve knowledge of
the information provided. Some efforts seemed to
have a level of success (e.g. Dresden and Levitt,43

Fureman48 and Kruse44) and participants often
preferred the simplified written material, although
the changes made to the consent information
seemed more effective in influencing participants’
attitudes towards participation in trials. One study
clearly found that readability of consent forms was
not correlated with knowledge scores, whereas the
use of a recommended template for information
was.12 Detailed written information44 and a
supplementary video47 both increased positive
attitudes towards the trial. This appears to be at
odds with the effect of quantity of information on
consent rate reported in the 1998 review. However,
another study in the current review found that
participants who had received information
containing numerical details of known facts about
a treatment, rather than information focusing on
the current state of uncertainty about the costs
and benefits of the treatment, were less willing to
participate in a hypothetical, randomised trial of
the treatment.50

Additional difficulties have arisen from the use of
certain words, which were perhaps not viewed as
jargon by the researchers but have been reported
as having different lay meanings to the
subjects;14,29,45 for example, a patient questioning
whether a routine treatment could be involved in a
‘trial’ as this involved things that were being tried
out.14 This form of misunderstanding has been
highlighted before by Appelbaum and
colleagues,59 giving examples such as a patient
rejecting the idea that she was involved in an
“experiment” (as this would involve drugs whose
effects were unknown), and preferring to describe
herself as being involved in “research” where
doctors “were trying to find out more about you in
depth”. It is interesting to note here that
somewhere along the line of rejecting the word
experiment and trying to describe her own
experience, the patient has introduced the idea
that the trial is designed to benefit her. Further
misunderstanding with aspects of the
experimental process may arise from the use of
the word ‘treatment’ when it is referring to an
experimental procedure, rather than something
that is done solely to improve the health of the
individual (suggested by Schaeffer and
colleagues28). Concerning random allocation of
treatment, Snowdon and colleagues60 found that
some parents had difficulty with the terminology
that a computer would decide which treatment
their baby would receive. They may have
interpreted the word ‘decide’ as meaning ‘reach a
reasoned decision’ rather than ‘allocate’.

In spite of the focus on improving written
information, it appears that some patients were
not given information sheets by their
clinicians,37,51 and some did not read the written
information they were given.27,30 In such
circumstances the oral presentation of information
by the clinician or researcher became the only
source of consent information. Yet clinicians may
avoid discussing aspects of the trial that they
expect to be hard to understand, and focus on the
concrete medical information.30 In addition,
researchers did not plan meaningful discussions of
consent information and did not plan to allow
patients time to ask questions or consider their
participation.52 The 1998 review concluded that
information needed to be tailored to the
individual so that they would have enough
information to be informed without being
overloaded. An attempt was made to do this by
Fleissig and colleagues,10 who provided clinicians
with a measure of a patient’s preference for level
of information as well as a measure of his or her
attitudes towards trials. However, there was no
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measurable impact on consultation style or
outcome; clinicians did not appear to make use of
the information or alter their consultation
accordingly.

Findings in the current review highlight the
importance of aspects of the informed consent
procedure, particularly the aspects of timing of
presentation of information and the amount of
time spent discussing the consent information.
The 1998 review found that consent in emergency
situations was more forthcoming than in
circumstances where patients had more time,
although studies in the current review reported a
high level of dissatisfaction with consent given
under such circumstances.23,26 Other studies
generally found that the more time taken in
discussing the consent information with
patients,25,28 or the more time patients had to
consider the information,12,34 the better the
patients’ understanding. In addition, studies using
educational programmes to improve the capacity
of mental health patients to give consent have
successfully used tools to identify areas of poor
understanding followed by further discussion of
the identified areas to increase patient
understanding. It should be noted that the same
methods did not work equally well with all types of
patients.42

It is clearly important to consider both what
information is presented and how this is done, but
the circumstances and characteristics of the person
to whom the information is given are also
important factors in the level of understanding
achieved. Considerable efforts to improve written
information have had only a limited impact on
patient understanding, and patients’ level of
education and cognitive or reading ability may
partly explain why (e.g. Davis41). Achieving
sufficient understanding with individuals with low
levels of education and low cognitive or reading
ability may require intensive efforts such as those
described above, designed to increase the capacity
to consent among individuals at high risk of poor
understanding (such as some patients with mental
health problems). Understanding or recall may
also vary with age: Bjorn and colleagues39 found
differences in levels of understanding of written
consent information between two samples that
differed greatly in age, particularly understanding
the role of chance in treatment allocation,
suggesting an age or a cohort effect. The
circumstances surrounding patients’ being asked
to join a trial may cause stress or emotional
distress, the extent of which could be a further
influence on understanding of trial information.28

Methodological issues
At the beginning of this section the types and
quality of methods of measuring understanding in
recent studies were discussed. There was
widespread use of measures of unreported validity
or reliability. Many studies did not report how
long after consent the awareness or understanding
of consent issues was being assessed, and several
that reported substantial timelags or a wide range
of timings of assessment did not consider the
impact of intervening time on understanding. As
noted earlier, recent articles have been published
in a large number of journals from different
clinical specialities, and the apparent lack of
sophistication or rigour in many of the methods
used may be related to this. Studies do not appear
to build on the findings, methods or limitations of
earlier studies. Rather, work conducted in
particular clinical contexts appears to be carried
out in isolation from largely similar work already
conducted in others.

The 1998 review expressed concern over the use of
recall (there used broadly to include both free recall
and recognition measures) as a measure of
understanding, noting examples such as
randomisation where memory may have been good
but understanding poor. Similarly, the review noted
that using patients’ estimates of their own
understanding as a measure of understanding would
be likely to lead to an overestimate, as patients may
not be aware of what there is to know. There is
further discussion of the implications of using
various methods to measure understanding in the
section ‘Reflections drawing on theory and evidence
from experimental psychology’ in Chapter 2.

The authors of the 1998 review were also
concerned that studies investigating patient
understanding of informed consent information
should include patients who refused to participate
in trials as they might be systematically different
from those who accepted. Three studies out of the
four in the current review that compared acceptors
with refusers found differences. Refusers were less
knowledgeable about consent information,
perceived information as harder to understand and
were less likely to feel that they had been given
enough information. One possible interpretation
of the findings is that the problems with
understanding found in acceptors may be even
greater in those who declined, with the implication
that they may not have given informed refusal.

Another methodological concern expressed in the
1998 review was how to interpret the findings of
hypothetical studies. The effect of the stress of a
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clinical trial situation on cognition was discussed
earlier and it is highly likely that such factors may
influence informed consent in real trials to a
greater extent than in hypothetical trials. However,
research involving hypothetical trials has an
important role to play in making comparisons in a
carefully controlled way, and in examining factors
that are difficult to manipulate in an ethically
acceptable manner in real trial situations. In the
current review, there have been some areas of
study where both hypothetical trial and real trial
studies have been carried out, allowing a rough
comparison of findings. In assessments of the
relationship between education and cognitive or
reading ability and understanding, hypothetical
trials and real trials have produced similar results.
These effects may differ with severity of diagnosis,
as reported by Schaeffer and colleagues,28

although it was difficult to compare understanding
validly across different real trials owing to the
variation in the quality and quantity of
information received by patients. With the advent
of informed consent guidelines for written
information, it should become more feasible to
compare understanding between patients with
different levels of severity of diagnosis,
participating in different trials, yet having received
similar information about aspects common to the
trials involved. It also becomes easier for
hypothetical trials to model and test real trial
information more effectively, even if they cannot
re-create the added stressors and personal
involvement in a real clinical situation.

Conclusions of review: patients’
understanding of consent information in
the context of clinical trials (papers
published 1996–2001)
There is still a problem of patients’ failure to
understand consent information in clinical trials,
and hence of being able to give consent that is
genuinely informed. Clinicians’ awareness of
patients’ difficulty understanding certain aspects
of the trial may lead them to focus instead on
other aspects when they invite patients to
participate. Understanding of design features such
as random allocation to treatment arms is still
problematic and perhaps cannot be solved purely
by simplifying consent forms or using non-
technical words. The nature of patients’ problems
with understanding such aspects of trial design
needs to be examined.

The lack of reliable and valid measures of
understanding was apparent in both the 1998 and
the current review. However, good progress has
been made recently in developing measures that

can be used at the time of informed consent to
measure understanding or capacity to give
informed consent (see the section ‘Methods of
measuring understanding’, p. 12). 

Recent studies have highlighted the importance of
considering not only what information is
presented and how this is done, but also the
characteristics of the person to whom the
information is given. Some education programmes
carried out with groups of patients at high risk of
poor understanding show promise, although the
apparent failure of clinicians to take into account
information about their patients’ preferences for
information or attitudes to trials is disappointing.
The feasibility of tailoring information to the
needs of the individual in current trial settings
remains unclear.

Extracted studies on
understanding of randomisation 
in the context of clinical trials 
(all papers, pre-1997 to 2001)
Fifteen new studies were found during the
literature search, eight studies were included in
Edwards and colleagues’1 review and two other
papers held by the authors also contained findings
relevant to the understanding of randomisation in
the context of clinical trials. All are included in
this review to give as detailed and as
comprehensive a picture as possible. Seven of the
studies used qualitative methods and the other 17
were quantitative studies. Lists of the studies,
along with their methods, main results and
comments, are summarised in Appendix 2.

Real trial participants’ understanding of
randomisation
Studies varied greatly as to when participants’
understanding of randomisation was assessed and
few authors commented on how understanding
might change over time. Five of the studies, all
quantitative, reported levels of understanding of
the randomisation procedures used to allocate
treatment immediately after or within days of
consent.7,53,59,61,62 However, another six studies
reported levels of understanding of randomisation
in real trial contexts some time later (Heitenan,13

5–17 months after consent; Gallet,63 5–21 months
after consent; Davis,41 12 months after consent;
Jensen,64 3 months after receiving consent
information; Snowdon,60 11–24 months after
consent; and van Stuijvenberg,35 at the end of the
trial). One study reported levels of understanding
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of randomisation among trial participants 2 weeks
to 15 months after consent, but did not report any
analysis of the effect of time after consent on
recall,64 and two further studies did not specify
how long after consent trial participants were
interviewed.14,15

The studies conducted in real trial contexts
present a varied picture of participants’ levels of
understanding of randomisation. Three studies
reported understanding of randomisation among
fewer than 28% of participants,13,59,62 four studies
reported understanding of randomisation among
42–54% of participants35,53,63,65 and two reported
that over 73% of participants understood
randomisation.61,64 The latter study reported a
considerably higher level of understanding than
any other study, possibly because their volunteers
had participated in a 2–4-month educational
programme before giving consent, and were tested
by a multiple-choice questionnaire. Other studies
found an increase in awareness of randomisation
procedures with modified informed consent
procedures. Aaronson and colleagues,53 for
example, found that 54% of a standard informed
consent group were aware of random allocation,
compared with 75% of a second group who
received a supplementary, telephone-based contact
with an oncology nurse. They also found that
when they tested another group of trial
participants at the same institute who had not
been involved in the intervention study, but had
supposedly had the same consent procedure as the
standard informed consent group, only 17% were
aware of the use of randomisation procedures.
This raises the possibility that levels of
understanding of randomisation among trial
participants outside these studies could be even
lower.

Some studies found that while a proportion of
participants had some awareness of aspects of trial
design related to randomisation, their
understanding appeared to be incomplete.
Howard and colleagues65 found that 83% of trial
participants recognised that some patients took
the experimental drug and others took a placebo,
but only 42% knew that allocation of treatment
was based on chance. Similarly, van Stuijvenberg
and colleagues35 found that while 88% of parents
of children in a double-blind, randomised,
placebo-controlled trial were aware of the 50%
chance of being assigned a placebo, only 50% were
aware of the random allocation procedure.

When studies went beyond testing for awareness of
randomisation and questioned participants’

understanding a little further, many found that
participants held other ideas about methods of
treatment allocation. Gallet and colleagues63

found that while 42.8% of participants correctly
replied that treatment had been randomised
through ‘drawing lots’, the majority, 55.9%,
thought instead that treatment allocation was
based on individual circumstances such as the
seriousness of the condition, the age of the patient
or their psychological state. Appelbaum and
colleagues,59 drawing on a number of studies,
found that only 28% of participants had complete
understanding of the randomisation procedure,
while 69% had no comprehension of the actual
basis for their random assignment to treatment.
Instead of random allocation, 32% of participants
stated their explicit belief that assignment would
be made on the basis of therapeutic needs and
44% of participants failed to recognise that some
patients who desired treatment would receive the
placebo. The authors use the term ‘therapeutic
misconception’ to describe the phenomenon
where patients believe that every aspect of a
research project has been designed to benefit
those who participate. To maintain this
therapeutic misconception, many participants
constructed elaborate but entirely fictional means
by which treatment assignment would be made
that was in their best interests. 

Further evidence of this therapeutic misconception
was found in the qualitative studies. Featherstone
and Donovan14 report that awareness of
randomisation procedures did not indicate
understanding. While almost all participants were
aware of some aspects of randomisation, their
awareness was often confused with pre-existing lay
beliefs that treatment allocation is based on
specific symptoms, clinical findings and age.
Glogowska and colleagues31 found that in a trial
where a therapy was being compared with watchful
waiting, parents of children who participated
assumed that allocation would take their
circumstances into account. For example, they
believed that if the therapist detected certain
symptoms, then their child would receive therapy
rather than be monitored. Snowdon and
colleagues60 also found that although parents of
newborn babies enrolled in a neonatal trial
responded to terms such as random and
randomisation as if they were familiar, they
constructed their own theories as to how and why
treatment allocation took place. Instead of
randomised allocation, some parents felt that the
treatment decision was made on therapeutic
grounds and that their baby was given a treatment
appropriate to his or her need. In some interviews
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parents held apparently contradictory views of the
allocation procedure, in that their references to
chance coexisted with accounts of non-random
processes. Searight and Miller,15 in contrast to the
other qualitative studies, found a consistently good
level of understanding among their participants
that assignment of the placebo or active drug was
randomly determined, with some using concrete
analogies in their descriptions of randomisation.
Despite such good levels of understanding, and an
acknowledgement that there may be a distinction
between research care and receiving care from
their physician, none believed that they were in
any way short-changed by receiving care as part of
a research protocol. 

For many of the studies involving real trials, it is
unclear just what written or oral information
participants were given about randomisation, but
two studies focus on this. The first, by Verheggen
and colleagues,30 relied on interviews with
clinicians who obtained informed consent in 26
clinical trials. They found that while 96.8% of
clinicians believed that patients do not understand
the design of the trial (randomisation, placebo
and control group selection procedure), 70% of
clinicians reported that they did not emphasise
the design of the trial in informed consent
discussions with patients. Consistent results are
reported by Jenkins and Fallowfield,46 who
analysed taped interviews of clinical oncologists
and patients discussing randomisation into a
treatment trial. Randomisation was often
mentioned implicitly (95.1% of consultations), for
example, by stating that patients would be
allocated to receive the treatment or not, and the
decision would not be made by the doctor or the
patient. Less often, there was explicit mention of
randomisation with a rationale (62.2%), for
example stating that patients would be
randomised so that half would receive the
treatment and half would not, and the decision
would not be made by the doctor to avoid
introducing bias. In 82.9% of consultations the
clinicians did not check their patients’
understanding of randomisation at all.

Understanding randomisation in
hypothetical trial contexts
Three studies reported the levels of understanding
in the contexts of hypothetical trials and all used
only written information. Bjorn and colleagues39

used written information from two previous trials
and simplified versions of the same information.
They found that understanding of randomisation
was better for one trial than for the other. Only
26% of participants with the original hypertension

trial leaflet and 42% with the revised hypertension
leaflet correctly identified that chance decides
which treatment they would receive. Most
participants thought that it was the responsible
doctor who decided. In the sterilisation study, by
contrast, most participants answered this correctly.
The authors suggest that this might be an age or
cohort effect reflecting the difference in ages
between their two samples. In their modification
of an industry standard consent form, Dresden
and Levitt43 found that the modified version had
an effect on correct responses to the question “will
I definitely get the drug if I enrol in the study?”;
44% of those with the standard form compared
with 78% of those with the modified form
answered this correctly. However, neither version
of the form was included in the article, and it is
unclear how the form was modified to inform
participants better about this.

Davis and colleagues41 also used an original trial
information leaflet and compared it with a
simplified version, but the effect they found was
related to the reading ability of their sample
rather than the version of the questionnaire they
received. Overall, 41% of participants correctly
answered the question “what determines which
treatment you get?” However, only 12% of
participants reading at or below eighth grade level
answered this item correctly, compared with 75%
of those reading at or above ninth grade level. 

General understanding of
randomisation without consent
information
Five studies assessed people’s general
understanding of randomisation without giving
them any information. Ellis and Butow66 carried
out a qualitative study with a community sample
and an outpatient sample of women, and found
that while most were aware that clinical trials
involved a comparison of treatments they were
unsure how this would happen. The reason why
treatment would be allocated at random was
poorly understood. In a further study, developed
from this pilot work, Ellis and colleagues67 found
that in an outpatient sample 31% of participants
were unaware that treatment is allocated by chance
in a randomised trial. Furthermore, 74% thought
that the doctor would ensure that they received
the best of the treatments offered in a randomised
trial. Kjoergaard and colleagues68 also carried out
a survey of outpatients and using a multiple-
choice questionnaire found that while only 37.7%
knew what a randomised trial was, 47% correctly
identified the reason for using randomisation.
However, as the authors did not include their
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questionnaire in the published paper there is no
indication as to what this correct reason was
considered to be or what other reasons
participants could choose. Waggoner and Mayo,69

in a sample of the general public, assessed the
understanding of 25 words or phrases commonly
used in clinical research consent forms, one of
which was “if the drug you were to take was chosen
randomly what does this mean?” They report that
only 22% overall, 28% of college-educated
participants and 4% of high-school or lower
educated participants knew the meaning of the
word ‘randomly’. In their focus groups with
African–Americans, exploring the barriers to
participation in clinical research, Friemuth and
colleagues70 found that the term randomisation
was poorly understood by most people, and gave
two examples of misunderstanding as ‘not giving
any thought’ or ‘no specific target group’. In a
qualitative study in which women with breast
cancer and health professionals in the breast
cancer field were interviewed about their
experiences, Madden71 found that confusion over
the meaning of terms such as randomisation and
equipoise was shared by health professionals and
patients alike.

Extracted studies on attitudes
towards randomisation in the
context of clinical trials 
(all papers, pre-1997 to 2001)
Sixteen new studies found in the literature search,
five studies included in Edwards and colleagues’1

review and one earlier study cited in a recent
paper contained findings relevant to attitudes
towards randomisation in the context of clinical
trials. Five of the studies used qualitative methods
and the other 17 were quantitative studies. Lists of
the studies, along with their methods, main results
and comments, are summarised in Appendix 3.

Attitudes towards research in general
and randomised trials in particular
The studies reported an overwhelmingly positive
attitude towards research among outpatients,67

cancer patients10,71,72 and enrolees in managed
care organisations.73 The only concern expressed
about research in general was made by women
who had been treated for preliminary breast
cancer who perceived the risks of taking part in
research as very high and only worth taking if the
potential benefit was of the highest kind.71

Attitudes towards randomised trials in particular

were less positive. Ellis and colleagues67 found that
88% of outpatients believed that patients should
be asked to take part in trials testing new
treatments. In contrast, only 51% agreed that
randomised trials were the best way of finding out
whether one treatment was better than another.
Among participants of different types of trial,
Madsen and colleagues74 found that 71.9% of
participants in a randomised trial sample had a
positive view towards randomisation, compared
with 44.7% of participants in a consecutive
diagnostic study, 46.9% of an outpatient sample
and 55.7% of a general public sample having a
positive view of randomisation. Participants stated
that drawing lots was the most just and fair
method to ensure a random distribution between
groups. The authors interpreted this to mean that
they acknowledged randomisation as the most just
and fair way to distribute patients between test
treatments, but that does not necessarily follow
from the result reported. Less positively,
McQuellon and colleagues75 found that 90% of
breast cancer patients considering a hypothetical
trial scenario would not allow the flip of the coin
to determine which treatment they received.
However, this strong finding may be a result of the
fact that the trial scenario was presented as a
treatment choice rather than cast in a research
context, and it contained no statement of
uncertainty about the relative benefits of the two
treatments.

Snowdon and colleagues76 found that parents who
had consented to their children’s participation in
a randomised neonatal trial recognised difficulties
in assigning treatments when there is uncertainty
over treatment efficacy. Yet randomisation seemed
unfair to them, and when the trial results were fed
back to them, they found it hard to accept that
chance had denied babies the better treatment. In
interviews with parents of children who had
participated in a randomised trial, Glogowska and
colleagues31 found that their attitudes were very
negative, with some parents considering it
unethical to withhold a treatment even when its
value was unproven and equipoise existed. The
random allocation of treatment, and the
uncertainty or experimental nature of clinical
trials, were perceived as major negative aspects of
clinical trials by focus groups of breast cancer
patients and women in the community.66

Similarly, in a sample of cancer outpatients one of
the two least appealing aspects of clinical trials
was the fact that the treatment was decided by 
the trial rather than the doctor or the individual,
with nearly half of patients finding this
unappealing.77
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Willingness to participate in a
randomised trial
Surveys found that people were often unwilling to
participate in randomised trials even when they
held a positive attitude towards research in
general.10,67,71–73 In two studies, over 90% of
cancer patients sampled thought that patients
should be asked to take part in medical research.
In one sample 69%, and in the other 77%, said
that they would be prepared to take part in a study
comparing two treatments. These percentages fell
to 34% and 45% if the treatment was to be chosen
at random,10,72 Fallowfield and colleagues72 found
that the Attitudes to Randomised Trials
Questionnaire (ARTQ) discriminated among three
categories of patients: those who were comfortable
with the concept of randomisation, those who had
some concerns but with fuller explanation were
prepared to consider randomisation, and those
who were firmly against randomisation and
participation in such trials whatever information
was provided. When further information was given
about randomisation (such as the existence of
clinical equipoise, the right to leave the study if
the treatment did not suit them, and being told by
the doctor all about the two treatments before
allocation), 68% and 70% of those who initially
responded ‘no’ or ‘don’t know’ to taking part in a
trial where treatment would be chosen at random
said that they would change their mind and be
willing to participate. Reported willingness to
participate in a randomised trial was lower when
the two treatments were very different. Tambor
and colleagues78 surveyed women who were at
increased risk for developing breast or ovarian
cancer, where the three treatment options were
surveillance, chemoprevention and prophylactic
surgery. They found that only 18.7% and 16.9% of
women would be willing to participate in a
randomised breast or ovarian cancer trial,
respectively; this rose to 84.8% and 75.9% if the
proposed trial was not randomised. 

In surveys of outpatients, over half of patients who
indicated that they would not participate in
research if or when invited referred to
randomisation and specifically the lack of their own
or their doctors’ ability to choose their treatment as
contributing to their refusal.29,77 However, even
when the fact that the treatment was decided by the
trial rather than the doctor or the individual was
seen as one of the most unappealing aspects of
clinical trials, 97% of a sample of outpatients
ranked reasons other than this as the most
important aspect of research trials77 and 95% of a
sample of adolescents gave reasons other than
randomisation for why they refused participation in

a trial.79 In a study assessing patients’ willingness to
participate in a number of hypothetical trial
scenarios, Llewellyn-Thomas and colleagues80

found that over half of patients said they would not
consent to enter a randomised trial, and 63% of
these reported aversion to randomisation as their
primary reason for non-participation. 

In a real trial setting, Jenkins and Fallowfield46

found that nearly one-fifth of patients who
declined entry into randomised cancer trials gave
their most important reason for declining as worry
about randomisation, and a further 9% gave their
most important reason as being that they wanted
the doctor to choose their treatment instead. Over
one-third of those who agreed to take part were
also concerned about randomisation and would
have preferred their doctor to choose the
treatment. Albrecht and colleagues81 studied
physician behaviour in relation to patient accrual
to a clinical trial and found that more
explanations of randomisation were recorded in
interactions when patients were accrued to a trial
(53%) than in interactions when patients were not
accrued (40%). Similarly, random procedures were
more often described in interactions when patients
were accrued to a trial (89%) than in interactions
when patients were not accrued (50%). This may
indicate that being told about randomisation is
related to being willing to participate in a trial, or
it could be due to physicians not offering trial
information after a patient has made it clear that
they did not want to participate. It is also unclear
whether the absence of a description or an
explanation of randomisation meant that it was
not mentioned at all, or mentioned but not
described or explained.

Attitudes towards the description of
randomisation
Corbett and colleagues82 offered seven
descriptions of randomisation and asked members
of the public and medical students to evaluate how
good they were (without assessing their
understanding of the concept of randomisation).
Participants preferred statements about
randomisation that were not explicit and played
down the role of chance, and disliked more
concrete descriptions such as tossing a coin or
names being pulled out of a hat. Members of the
public particularly disliked the description which
emphasised that the decision would not be made
by the patient or doctor. 

Attitudes towards other methods
Jensen and colleagues64 identified two patients in
their sample of 34 women with breast cancer who
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reported that receiving detailed information about
a clinical trial made them very anxious and they
would have preferred, if randomisation were
necessary, that it had been carried out without
their knowledge. It is not clear what conclusion
can be drawn from such a small data set. Snowdon
and colleagues83 asked parents who had consented
to their children’s participation in a neonatal trial,
comparing a new treatment to conventional
management, what they thought about Zelen
randomisation or prerandomisation. In a Zelen
method eligible patients are randomised to receive
a standard or new treatment before being asked
for their consent. Only those randomised to
receive the new treatment are asked for their
consent and if they refuse they are given the
standard treatment. Those randomised to receive
standard treatment are not asked for consent, as
they are receiving the treatment that they would
have received if no trial was being run. In this case
the design had been considered as a way of
protecting parents with seriously ill babies who
were told about a new treatment but did not
receive it. Parents were split as to whether they
were for or against this design, but the group of
parents whom it was proposed to benefit (those
whose children had been randomised to receive
conventional management) were more likely to
reject it for reasons such as missing out on the
benefits of deciding to participate in a trial
(commitment to the trial, involvement at follow-
up, making an altruistic decision) and the
unacceptability of doctors going behind patients’
backs.

Extracted studies on equipoise in
the context of clinical trials 
(all papers, pre-1997 to 2001) 
Twelve new studies found in the literature search,
ten studies included in Edwards and colleagues’1

review and one further paper held by the authors
contained findings relevant to equipoise in the
context of clinical trials. Eight of the studies used
qualitative methods and 15 were quantitative
studies. Lists of the studies, along with their
methods, main results and comments, are
summarised in Appendix 4.

Awareness and acceptance of equipoise
In trial consent information, equipoise is most
often expressed in terms of uncertainty about
which treatment is best, or about the benefits of a
new treatment. In research into participants’
understanding of equipoise, it is awareness of this

uncertainty, rather than understanding of the
term equipoise itself, that is assessed. Not all
consent information includes such a statement of
uncertainty (see Appendix 5), and the evidence
suggests that even when it does appear, potential
participants often remain unaware of uncertainty.
White and colleagues84 found that almost two-
thirds of breast cancer patients receiving consent
information that included a statement about
equipoise remained unaware that the best
chemotherapy regimen was not known. Gallo and
colleagues85 found that only 38.2% of a general
public sample asked to participate in a
hypothetical trial understood the supposed
theoretical equipoise, even though the written
information stated that “there is no evidence that
one drug is better than the other. If we knew that
one was better than the other, we would not be
conducting the trial”. Furthermore, among the
subgroup who were apparently aware of equipoise,
refusal to enter the trial was more common among
those prerandomised to standard treatment than
among those prerandomised to the experimental
treatment. This suggests that they may not have
accepted the theoretical equipoise. Other studies
show that about one-quarter of outpatient and
general public samples believe that doctors would
know which treatment is best in a clinical trial.67,86

Jenkins and colleagues51 report that during
discussions with patients about randomisation into
a treatment trial, clinical oncologists expressed
uncertainty about treatment decisions in virtually
all of the consultations, although only in 14.6% of
consultations was the uncertainty expressed as
personal; more commonly, only general
uncertainty was expressed.

Ellis and colleagues67 also asked their sample of
oncology outpatients what they would prefer to
happen if there was no evidence to suggest that
one treatment was better than another. Most
wanted their doctor to tell them about the
uncertainty, but to give an opinion about which
was better, and less than one-third wanted the
doctor to tell them about the uncertainty and
invite them to take part in a trial to find out which
was better. Alderson87 found that among a sample
of health professionals, 25% thought that women
preferred to be informed of current uncertainty
about the nature and treatment of breast cancer,
while 15% thought that women were too distressed
and preferred not to know. In contrast, among the
sample of women who had been treated for breast
cancer, 68% said that they would want to be
informed about current uncertainty if they were
asked to take part in a trial, and 4% said that they
would not. Millon-Underwood and colleagues88
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found that their sample of cancer patients and
members of the public held views about the
circumstances in which the best treatment is
received. Twenty per cent believed that cancer
patients who take the treatment that their
physician recommends received the best treatment
(interestingly, only 26% of this group believed that
the physician knew which treatment was the most
effective), 8% believed that those who participated
in trials received the best treatment and 17%
believed the treatments to be the same either way.

Johnson and colleagues89 asked lay people to
judge whether or not a trial would be ethical given
a certain disparity of views among imaginary
groups of experts. Eighteen per cent of the
original sample could not understand the concept
of equipoise or found the judgement task too
demanding. Among those who could make
judgements, 97% regarded a trial as substantially
unethical if equipoise were disturbed above 80:20
(i.e. 80% of experts favoured treatment A and 20%
favoured treatment B). The greatest tolerated
inequality in this ratio was for treatments of less
serious conditions. If the issues were highly
emotive then equipoise must be much nearer
50:50 for a trial to be deemed ethical. 

Beliefs about which treatment is best
Investigations of views about clinical trials have
suggested that both lay people and clinicians may
hold views about trial treatments even without
being given any substantive information about
them: the default assumption seems not to be one
of equipoise. Alderson87 found that only 25% of a
sample of health professionals working with breast
cancer patients thought that an individual doctor
could achieve equipoise (defined by Alderson as a
state of uncertainty, characterised by the belief
that, in a trial, no arm is known to offer greater
harm or benefit than any other arm), 13% thought
that the whole breast care team could share
equipoise and 18% thought that patients could
achieve equipoise. Twomey90 found that doctors
emphasised the benefits of participating in a trial
owing to possible access to an experimental
treatment; the established treatments were
considered far from perfect, so benefits from new
treatments could be expected. Joffe and
colleagues12 found that only 30% of cancer
patients participating in various clinical trials
disagreed with the statement that “the treatment
being researched in my clinical trial has been
proven to be the best treatment for my type of
cancer”, while 82% of providers (who had
presented the consent information to the
participants) correctly disagreed with the

statement. In contrast, Ellis and Butow66 found
that female patients and members of the
community thought that current treatments were
generally successful and that new treatments were
only tested on terminally ill patients with no other
treatment options. In a second study, this time
with oncology outpatients, Ellis and colleagues67

found that 19% agreed that clinical trials test
treatments that nobody knows anything about.

Slevin and colleagues77 found a distinction in the
minds of their sample of cancer patients between
new treatments and experimental treatments. The
majority of their sample found the higher chance
of obtaining new treatments an appealing aspect
of clinical trials, but the higher chance of
obtaining experimental treatments was one of the
two least appealing aspects of clinical trials.
Madsen and colleagues74 found that more
participants in a randomised trial (87.5%) and
more participants in a consecutive diagnostic study
(83.0%) rated the wish to receive the new
drug/investigation as either important or very
important to their decision to participate in the
trial, than rated the wish to help future patients by
testing new drugs or investigations as important or
very important to their decision (75.1% and
73.5%, respectively). 

A sample of AIDS patients in a study by Tindall
and colleagues91 was highly optimistic of benefits
of new treatments: 79% felt that unproved
treatments should not be restricted to trials, but
that people should be able to choose between
receiving them within and outside the trial
mechanism. In telephone interviews with proxies
who had given consent for dementia patients to
participate in clinical research, Sugarman and
colleagues92 found that they had consented in the
belief that there was nothing else available or they
hoped that the experimental medicine would be
better than medications available at the time. 

The appeal of new over standard treatments has
been noted in qualitative studies in real trial
settings. Snowdon and colleagues60 found that
parents of severely ill babies in a neonatal trial
considered assignment to the new treatment to be
the desired outcome of treatment allocation. After
the results of the trial were fed back to the
parents,76 it was found that retrospectively some
parents felt that researchers had been pretty sure
before the start that the new treatment, which was
found to increase the likelihood of babies leaving
hospital alive compared with the conventional
treatment, would be likely to come out better.
Mohanna and Tunna93 found that women who
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had declined entry to a clinical trial felt that the
placebo design was unfair; the drug should be
given to all women rather than denying half of
participants a new treatment.

The possibility that people believe that new
treatments will be more effective than standard
treatments is supported by findings from
hypothetical trials. Gallo and colleagues85 enrolled
2035 healthy subjects who were visiting a scientific
exhibition in a hypothetical trial of experimental
versus standard treatment. More than half
believed that the new treatment was better than
the standard one. This finding is difficult to
interpret, however, as in the information sheet
participants were given an indication of the
efficacy of the standard treatment, and this was
varied from 20–80% survival to 5 years. The
authors do not tell us whether the variation in
proposed efficacy of the standard treatment
affected the participants’ beliefs about which
treatment was better. However, they did find that
the worse the prognosis with the standard
treatment, the lower the refusal rate to participate
in the hypothetical trial, with the exception of
those who were prerandomised to the standard
treatment (so by refusing they could ask for the
experimental treatment). Their refusal rate rose
with the worse prognosis. The inference from this
is that people assumed that with only a 20%
chance of survival with the standard treatment, the
new treatment has plenty of scope to be better and
is unlikely to be worse. Myles and colleagues94

proposed a hypothetical trial to a sample of
hospitalised patients due to have surgery, and
found that 44.7% thought that the new treatment
was better than the standard one. They also found
that consent rates were higher in patients who
thought that the experimental treatment was the
better treatment. However, Sheldon and
colleagues95 found the opposite effect with
vignettes of a hypothetical cancer trial among a
sample of female cancer patients. They found that
many patients grossly overestimated the actual
benefit expected of the standard treatment and
that those who did were significantly less likely to
choose trial participation.

Several studies showed a common perception of
new treatments as low in risk. Joffe and
colleagues12 found that only 37% of cancer trial
participants disagreed with the statement
“compared with standard treatments for my type
of cancer, my clinical trial does not carry any
additional risks or discomforts”, while 71% of their
providers correctly disagreed with the statement.
Sugarman and colleagues92 found that proxies felt

that there was nothing to lose by consenting for a
dementia patient to participate in a drug trial, and
said that a drug must be safe if it was being tested
on patients. Mothers in Pletsch and Stevens’33

sample revealed similar beliefs when they
reasoned that research medicine would have been
tried many times in numerous studies before being
offered to their children. They associated ideals of
precision, competence and honour with research,
and felt that mothers need not worry about harm
to their children as researchers would have
thought of everything.

Verheggen and colleagues30 examined patients’
attitudes in detail and found that patients with a
generally positive attitude towards medical
experiments expected low risks from the new,
untested treatment procedures during a clinical
trial. Similar expectations were held by those who
valued the benefit that other patients might gain
from the results of the clinical trial. Verheggen and
colleagues96 found that patients were likely to
decline participation in a clinical trial if they
associated high risks with the new, untested
diagnostic procedures or treatment.

Implications of reviews for further
empirical work
It seems clear from the reviews of the literature in
the previous review sections that patients in trials
are still at risk of failing adequately to understand
about random allocation and equipoise, and even
if they do understand adequately at the time of
consent, they may lose sight of this information in
the light of subsequent events. Hence, consent or
refusal to participate in a trial might not be
adequately informed. Even if consent is adequately
informed, participants may subsequently come to
believe that deliberate treatment decisions were
made that were not in their best interests and/or to
which they did not consent. 

The published literature suggests lists of variables
that can be relevant to patients’ level of
understanding. It does not, however, lead to a
coherent picture of when and why problems of
understanding arise or of how they can be
reduced. As mentioned earlier, there are serious
shortcomings with the methods used by many of
the studies, and studies rarely build on previous
findings in a way that genuinely advances
generalisable knowledge. Often researchers
appear to take a pragmatic approach of trying to
identify the extent of the problem in their
particular clinical context, and of trying out ways
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of reducing it. No body of theory has been
developed. What is now needed is a set of related
investigations in which theoretically justified
factors are systematically varied to identify just
why patients have such difficulty understanding
randomisation and equipoise. This is assessed in
Chapter 3. 

To provide further background information, the
content of written trial information offered to
potential trial recruits about randomisation and
equipoise was investigated. 

Descriptions of randomisation and
equipoise in trial information
leaflets
A collection was made of patient information
leaflets dating from 1993 to 2000 and used in
previous randomised trials. In total, 16 examples
were collected, mainly through approaching
colleagues involved in running or approving
randomised trials, although some information
leaflets were published with the findings of the
relevant trial. As shown below, collecting was
interrupted by the introduction of guidelines for
wording of leaflets, which should lead to
consistency across leaflets and so made further
collecting redundant.

Patient information leaflets used in real
trial contexts
The content of the descriptions of randomisation
and equipoise in the patient information leaflets is
summarised in Appendix 5. Seven elements were
identified in the descriptions of randomisation:

� explicitly stating that allocation would be at
random

� identifying chance as the basis of allocation
� giving an analogy of randomisation (e.g. like

tossing a coin)
� describing the procedure involved in treatment

allocation or the method to be used (e.g.
telephoning the office, where a computer will
decide which treatment you will receive)

� stating the level of chance of receiving either
treatment

� stating a benefit of randomisation (e.g. removes
bias)

� stating a consequence of randomisation (e.g.
the doctor does not choose your treatment). 

The leaflets varied greatly in the number of
elements used to describe randomisation. Three

leaflets used only one element: one used only
‘randomly chosen’, another only stated the level of
chance of receiving a placebo, and the third only
described the procedure of allocation to treatment.
Typically, the information leaflets used three
elements to describe randomisation, and the three
most frequently used elements were explicitly
stating that allocation would be at random, stating
the level of chance of receiving either treatment,
and describing the procedure or method involved
in treatment allocation.

Justifications for randomisation (scientific or
ethical) were rare: nine of the leaflets did not
justify the use of randomisation in any way. Of the
seven that included a justification for
randomisation, four asserted a methodological
benefit of randomisation and one stated that
randomisation was necessary in order to compare
groups. Two leaflets presented the current
uncertainty over the effectiveness or benefits of
treatments as the reason for randomisation,
although it is interesting to note the infrequency
of any link between equipoise and randomisation.

Two leaflets made no statements relating to
equipoise at all and none stated explicitly that
there was no evidence that one treatment is better
than the other. When it was alluded to, equipoise
was most often put in terms of possible benefits of
a new treatment which were not as yet certain
(seven leaflets). Others stated that it was not
known which is the best treatment (five leaflets),
that the treatments were currently used but have
not been fully tested or have not been compared
(three leaflets), or that there was conflicting
evidence about which treatment was best (one
leaflet).

Guidelines for writing patient
information leaflets
Guidelines to help researchers to design
information leaflets were published by Consumers
for Ethics in Research (CERES),97 although
researchers were under no obligation to use them.
These guidelines were informed by research
carried out with women diagnosed with breast
cancer98 and produced in consultation with the
CERES membership. More recent guidelines
produced by the Bulletin of Medical Ethics in 1999
and revised in 2001,99 were the result of a working
party set up following the International
Conference on Harmonisation. This working party
produced guidelines for good clinical practice,
recommending that certain main items should be
included in patient information and consent
forms. The working party consulted with relevant
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experts and representatives of patient groups to
produce easy-to-read recommendations to
researchers that covered the required main items.
There followed a consultation period when the
guidelines were circulated to all ethics committees
in the UK, after which they were finalised and
implemented. The guidelines have now been
incorporated into the Multicentre Research Ethics
Committee (MREC) application process, whereby
they are sent to all researchers for guidance in
their applications for ethical approval. Ethics
committees routinely use the guidelines to
evaluate the quality of proposed patient
information and consent forms, and forms that do
not conform are returned to researchers for
redrafting. Members of the working party are
carrying out an ongoing evaluation of the impact
that the guidelines have had on the readability of
patient information and consent forms. The
recommendations of these and other guidelines
are shown in Appendix 5, alongside the contents
of the trial information leaflets collected in this
study. 

The MREC and the Bulletin of Medical Ethics both
use the same guidelines. They recommend that
researchers use a description of randomisation
with four elements: explicitly state that it is a
randomised trial and then define it by identifying
chance as the basis of allocation, describe the
procedure involved in treatment allocation, and
state the level of chance of receiving either
treatment. The University of Bristol Ethics
Department thought that the MREC guidelines
were confusing and so produced their own, with
recommended headings and phrases, along with
sample information leaflets based on examples of
past trials. They recommended the four elements
listed in the MREC and Bulletin of Medical Ethics
guidelines, along with the use of the analogy “as if
‘by the toss of a coin’”. All three of these
guidelines recommend obtaining a leaflet from
CERES for more information about patients’
concerns in medical research. The leaflet in
question, ‘Medical research and you’, published in
1993, adds a little to the definition of
randomisation by adding that the benefit of
randomisation is “to make sure that treatments are
compared in a fair way”.

The guideline booklet that CERES published in
1994 for researchers or patients to purchase,
entitled ‘Spreading the word on research, or patient
information: how can we get it better’,97 recommends
the fullest description of randomisation as follows:
“What is a randomised trial? In this kind of trial,
people are put into groups. They are sorted at

random, as if ‘by the toss of a coin’, but now often
by a computer. Each group has a different
treatment, and these are compared. Randomised
trials are the most exact and fair way to test which
treatments work best. They are less likely to have,
for example, people who are older or sicker in any
one group. Each year, thousands of people take
part in them.” They then follow the description
with a series of questions for research participants
to ask themselves which cover other elements of
randomisation: “What is each type of treatment in
this trial like? Do I mind being put into any of the
groups? Do I mind my treatment being decided by
chance, not by choice? Do I mind having a new
treatment when the older one might be safer and
better? If you do not want to take part in the trial,
this raises the question: Do I mind having
treatment which may not have been tested in a
trial, so that no one is sure how useful it is?” The
only element that is missing from this description
is the probability of receiving either treatment.

When it comes to describing equipoise, MREC,
the Bulletin of Medical Ethics and the University of
Bristol suggest that leaflets should state that we do
not know which treatment is best and so we need
to make comparisons, and then go on to describe
the randomised trial. The CERES booklet
considers it vital to mention in information that
“… research stems from uncertainty. A question is
being asked because no one knows the precise
answer. Treatments are being tested or compared
because no one knows which is the better one.
Benefits are not certain but are unknown and
hoped-for”. 

The CERES guidelines are the only ones whose
recommended wording justifies the use of
randomisation, and as mentioned above they do
so using the scientific benefit (avoiding bias) and
the assurance that its use is widespread. The other
guidelines’ recommendations include a statement
of equipoise followed by a definition of a
randomised trial, but they do not explicitly
connect the two, so that randomisation is not
justified (ethically) in terms of not knowing which
treatment is best.

Although the descriptions recommended by the
guidelines were developed through a thorough
consultation process, they have not been tested
using potential trial participants. Other CERES
leaflets, such as ‘Genetic research and you’, have been
evaluated for ease of comprehension with patient
focus groups, but resources for such evaluation
were not available for the research information
leaflets. As the use of such guidelines becomes a
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requirement for ethical approval of patient
information leaflets, the lack of formal evaluation
becomes an important issue. To address this the
present authors incorporated some of the
recommended wording from the guidelines into
the experimental procedures, using the part of the
recommended description for randomisation from
the MREC and Bulletin of Medical Ethics guidelines,
and the definition of a randomised trial from the
CERES booklet.

Reflections drawing on theory and
evidence from experimental
psychology
Overview
First, it may be suggested that patients’ prior
knowledge and expectations about the normal
sequence of events in a consultation may make it
hard for them to process an unexpected invitation
to enter a trial. Second, once they have made the
necessary switch, they are likely to attempt to make
sense of why the trial is being conducted in a
particular way, for example why treatments are
allocated at random. However readable and clear
the trial information, if it merely describes what
will happen without offering explanations that
connect with patients’ existing knowledge and
beliefs, then patients may come up with their own,
incorrect, interpretations. Their consent or refusal
to participate in the trial may not be genuinely
informed. Third, and most speculatively, patients
who realise that the aim of the trial is to increase
medical knowledge rather than to provide them
with the most suitable treatment may draw on
their beliefs about the scientific process when they
interpret trial information and decide whether or
not to participate. 

Background
The preceding review sections of this report
suggest that trial participants often fail to
understand that treatments are allocated at
random, and that there is uncertainty about the
relative effects of the treatments under
comparison (equipoise). Although the problem
was identified in the 1980s, recent publications
report very similar findings. Little headway seems
to have been made other than to identify the
problem in a greater variety of clinical settings,
although there are some interesting developments,
which will be mentioned later. It could be time to
consider a different approach. What follows are
reflections that draw on relevant theory and
experimental results in cognitive and social

psychology. This same literature also informs us
about methods of assessing understanding and
provides warnings about possible overinterpretation
or misinterpretation of patients’ responses in tests
of their understanding.

Findings from experimental cognitive and social
psychology are usually not directly applicable to
real clinical settings. The experimental work is
commonly conducted on psychology
undergraduates who are asked to remember the
content of short written passages in order to fulfil
course requirements. Participants in real and
personally significant events may well handle
information in ways that are importantly different.
In addition, the statistical comparisons made in
the experimental work do not necessarily focus on
the areas of interest for understanding of consent
information. Nevertheless, experimental results
may identify variables that could be relevant to
memory and understanding in real clinical
settings, and theories developed in connection
with this experimental work may offer useful ideas
that could be tested in appropriately tailored
investigations.

Handling an unexpected turn in the
consultation
Assuming that the invitation to participate in a
trial is first made in a medical consultation, the
first task for the patient is to realise that the
consultation has taken an unexpected and
significant turn. Patients have an expectation
about the sequence of events when they consult
their doctor, and such expectations can be
described as scripts. Scripts are goal-related
sequences of events built up as a result of
experience and used to interpret new events.100

It is not only the patient who can be seen as
approaching a consultation with scripts: Charlin
and colleagues101 have recently applied the
concept of scripts to medical diagnosis by
clinicians. These authors argue that construction
of script-based clinical knowledge forms an
important part of becoming expert at diagnosis.
More generally, within cognitive and social
psychology the term schema is used to refer to
organised background knowledge within a
particular domain, such as assumptions that the
doctor will make a decision in the patient’s best
interests and that the doctor knows what is best.
This background knowledge is seen as guiding the
interpretation and the retrieval of new input.
Experiments on scripts and schemas compare
memory for typical events, which are consistent
with prior knowledge, with memory for events that
violate expectations in various ways. The findings
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from experiments involving scripts and schemas
are broadly consistent with each other. Scripts are
considered first, then schemas are covered in the
section ‘The therapeutic misconception’.

An invitation to enter a trial violates the standard
consultation script. How accurately the patient
subsequently remembers this event may be
determined by (1) the way in which the patient
construes the deviation from the expected
encounter with the clinician, for example as an
interruption to the goal of obtaining a suitable
treatment or as an irrelevant diversion, and 
(2) when and how memory is assessed, for
example by means of a multiple-choice test or an
open interview. 

According to script theory, the memory trace for a
particular event (such as the consultation in which
the invitation to take part in a trial was made) is
linked to the relevant generic script (specifying the
event sequence of standard consultations), so that
typical events that did not actually occur may be
activated in memory. If participants are asked in a
recognition test whether a particular typical event
did occur, the heightened activation of typical but
non-occurring events can lead them to judge
wrongly that it did. To invent an example, patients’
understanding of random allocation could be
assessed by asking them to agree or disagree with
the statement “Your doctor offered you the
treatment s/he considered best for your condition”.
This describes what typically happens in a
consultation but did not happen in the randomised
trial, but script theory predicts that patients may be
inclined wrongly to agree. Researchers might
conclude that patients had misunderstood the
information about random allocation.

In contrast, if understanding was assessed instead
by open questions such as “How was your
treatment selected?”, there is no suggested event
for participants to check against their memory. To
follow on with the example above, patients asked
open questions may be less likely to report that
their doctor offered them the best treatment, and
may appear to have more accurate understanding
of what happened in the trial. More generally,
when memory is assessed by a recall test of this
kind, atypical items (random allocation in this
example) can be remembered fairly accurately if
testing takes place soon after the event. Generic
scripts, it is suggested, play an increasingly
important role in recall as the retention interval
increases, so atypical events are less likely to be
recalled. The extent to which this happens seems
to depend on how ‘pallid’ or ‘vivid’ the atypical

event was, and whether the atypical event was seen
as irrelevant to the achievement of the goal or
whether it interrupted goal achievement, the latter
being better recalled. On the basis of this
evidence, one might predict that the clearer it is
that the goal of offering treatment is interrupted
while the trial entry is discussed, the more likely
patients may be to retain an accurate memory of
the consent session. 

In none of the experimental work on memory
assessed by this team has memory been tested
after months or years, as has been the case in
some of the work on understanding of consent
information in clinical contexts. An additional
complication with long delays between consent
session and interview is that other relevant events
have occurred: the patient may know which
treatment condition they are in, and they may
even know the outcome of the trial. Participants
may be reflecting explicitly on issues such as
treatment allocation for the first time, constructing
an account in response to the interviewer’s
questions. In such conditions it is impossible to
infer what the patient understood at the time of
consent. Patients’ accounts given under this kind
of condition can be treated as post hoc
constructions that provide useful data, but provide
no clear evidence of patients’ level of
understanding of consent information at the time
they were invited to participate. 

More generally, it is important to remember that
participants’ understanding is always inferred
from their responses to researchers’ questions, and
the form and content of the questions asked
determine what the participant reveals.
Researchers may choose to set a weak criterion for
understanding of randomisation, such as the mere
recognition of the word random in a multiple-
choice questionnaire (although this carries the risk
of false recognition mentioned above).
Alternatively, the criterion for understanding
could be more severe, such as the ability to offer a
coherent and non-contradictory account of how
and why they were offered a particular treatment. 

To return to the implications of the research on
scripts and schemas: a simple conclusion may be
that it would be difficult to go too far in
emphasising to potential trial recruits the
distinction between their standard consultation
and the invitation to enter a trial. One account in
the literature on patients’ understanding of trial
information, the therapeutic misconception, is
consistent in many ways with the literatures
surveyed above.
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The therapeutic misconception 
Appelbaum and colleagues59 use the phrase
‘therapeutic misconception’ to refer to the belief
that “every aspect of the research project … was
designed to benefit [one] directly” (p. 20).
Patients who hold this misconception assume 
that they are allocated to a treatment group on
the basis of their particular needs. This 
implies a denial of both equipoise (because 
the patient assumes that the doctor knows 
which is the best treatment for them) and
randomisation (because the patient assumes that
the doctor is going to choose a treatment for
them). 

Although there are circumstances when it is in the
patient’s best interests to take part in a trial,
Appelbaum’s argument is that patients are
inclined to make that assumption whether or not
it is true. This could be seen as an example of a
schema that interferes with understanding of
consent information, however carefully the
investigator thinks this has been explained.
Appelbaum and colleagues draw on their own
interviews with psychiatric patients to show how
patients who can report accurately the details of
treatment allocation in a randomised trial
nevertheless fall prey to their underlying
conviction that the clinicians are acting in the
patient’s best interests. Featherstone and
Donovan14 and Snowdon and colleagues60 report
results consistent with the suggestion that trial
participants can maintain a therapeutic
misconception. 

Appelbaum and colleagues’59 suggestion for
minimising unwanted consequences of the
therapeutic misconception is also in line with
expectations from script or schema theory.
Appelbaum’s suggestion is to highlight for
patients that they are no longer in a normal
consultation. He proposed that patients be told,
“Because this is a research project, we will be
doing some things differently than we would if we
were simply treating you for your condition. Not
all the things we do are designed to tell us the best
way to treat you, but they should help us to
understand how people with your condition in
general can best be treated” (p. 23). Appelbaum’s
intention was to try to shake patients’ therapeutic
misconception. However, taken within the context
of script theory, such a statement would be
expected to be useful if it results in patients’
viewing the signing of a consent form (for
example) as interruptive of the goal of the
consultation, rather than an irrelevance that 
might have been ignored. 

Making sense of the interruption
So far, it has been suggested that difficulties can
arise because of inconsistency between the
patient’s script- and schema-based knowledge
about consultations and the features of the atypical
consultation in which he or she is invited to
participate in a trial. These difficulties concern
participants’ understanding that something
atypical is happening to them. However,
difficulties could continue even if the patient
overcomes those problems and recognises that he
or she is being asked to take part in a research
study. The patient now needs to understand just
what this atypical happening is. Shaking people
out of an inappropriate framework (a standard
consultation script) does not necessarily mean that
they can bring to bear instead an appropriate
framework for understanding the research context
of a trial. Patients’ background assumptions can
come into play as they try to make sense of trial
information, and this can lead them to false
conclusions about important aspects of the trial. 

Results of several investigations have highlighted
the fact that words that have a particular meaning
when used within a research context can have a
different everyday meaning to lay people.
Featherstone and Donovan14 suggest that people
may interpret the word ‘random’ to mean
something done without purpose. One patient
questioned whether a routine treatment could be
involved in a ‘trial’, as this involved things that
were being tried out. Similarly, in another study, a
patient rejected the idea that she was involved in
an “experiment”, as this would involve drugs with
unknown effects. Rather, she described herself as
being involved in “research” where doctors “were
trying to find out more about you in depth”.
Although it is not known how common each of
these views is, evidence of this kind suggests that
merely providing clearer and more easily read
descriptions of the trial procedures will not be
sufficient to avoid failures to understand. 

This suggestion is in line with conclusions drawn
from work on lay understanding of scientific
knowledge: work on ‘lay theories’ or ‘folk
theories’. The appropriateness of using the term
theory is disputed by some authors, but that
discussion need not concern us here, other than to
raise a warning not to treat lay theories like
explicit scientific theories that are deliberately
subjected to test. Like a schema, a folk theory is an
organised body of knowledge about a particular
domain, which people are assumed to make use of
implicitly in their everyday lives, but which they
could also reflect on and report explicitly if asked.
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Such reports are likely to contain inconsistencies,
at least initially, particularly if the person is
reflecting on his or her beliefs for the first time or
constructing views in response to novel questions.
Unlike a schema, the content of a folk theory is
contrasted with the content of a formal scientific
theory covering the same domain, such as biology
or physics. Research focuses on ways in which folk
theories mismatch the relevant formal theory, and
on the ways in which the content of individuals’
folk theories can interfere with their learning
about formal theories. Researchers have examined
the content of lay theories of illness, and indeed
the Health Belief Model102 and related models of
social cognition that aim to predict people’s
health-related behaviours, rest on an assumption
that people hold sets of views about illness and
health that can be elicited. Work on lay theories of
biology and physics has gone more deeply into
just what happens when there is an attempt to
replace lay beliefs with formal scientific
knowledge. 

This literature highlights how difficult it seems to
be for people to replace long-held lay assumptions
with accepted scientific principles that conflict
with them. Even when a person can report back
the scientific principle and apply it correctly to
particular settings, his or her answers to 
probing questions can reveal that a conflicting 
lay view is still prominent. The evidence suggests
that a ‘deficit’ approach to teaching science, in
which there is a direct attempt to replace 
incorrect lay beliefs with scientifically accepted
knowledge, is likely to be unsuccessful.103

DiSessa103 offers an educational strategy based on
four principles: “count on extended, cumulative
learning to achieve deep conceptual change;
engage experiential knowledge; focus on
explanation and description; seek to learn more
about students’ cognitive ecology and develop
strategies to suit” (pp. 726–7). This approach
could effectively be applied to the task of helping
the lay public to understand key features of 
clinical trials. 

People do not only hold ‘accepted scientific’ and
‘lay’ beliefs which are inconsistent with each other.
Within lay theories themselves there often appear
to be inconsistencies. In the light of the literature
on lay theories of science, for example, when
talking about random allocation, a person may use
the scientific definition in one context or situation,
but draw on lay meanings in different contexts. 
If this were generalised to the findings reported
earlier concerning lay understanding of terms
such as ‘random’ and ‘trial’, then it might be

expected that merely explaining the scientific
meaning to trial participants will not be sufficient
to prevent them from subsequently slipping back
into the lay usage, which will be embedded in a
much broader set of schemas. 

Public understanding of science and
science communication
Misunderstandings seem to arise from patients’
failure to realise what is involved in an evaluation
of a treatment’s effectiveness, and in particular
from failure to realise why treatment is allocated at
random. More broadly, understanding the reasons
behind the design of the trial implies acceptance
that the aim of the trial is to advance knowledge,
rather than to identify the best treatment for each
patient within the trial. If patients do take a
scientific perspective on the trial, this opens up
the possibility that they will draw on lay
conceptions of the scientific process. Inconsistency
could now arise between lay assumptions about the
nature and process of science, and the perceptions
of the trial investigators or the scientific
community more broadly. Patients’ attitudes to
science may also be relevant. A UK Government
survey found that medical science is of particular
interest to the public. Several studies involving
patients have reported an overwhelmingly positive
attitude towards medical research, but a much less
positive one to randomised trials. 

It seems likely that people who express a positive
attitude to medical research assume that it will
provide answers to important questions
concerning prevention and treatment of illness.
More generally, there is evidence that the lay
public tends to think of science as a set of rules or
a methodology which finds answers.104 This, it is
claimed, leads to unrealistic expectations, and to
loss of public confidence in science and scientists
when the media report disagreements between
scientists. Such disagreements might be assumed
to arise from vested interests, or seen as a sign of
incompetence. Several authors have emphasised
how important it is that lay people understand
how science progresses, and accept that
disagreements and uncertainty are inherent to the
scientific process.105

If the public comes to accept that uncertainty and
disagreement are inherent to the scientific process,
it is not clear how this thinking would be applied
to particular clinical trials rather than to broader
clinical questions. Although current uncertainty is
the justification for a trial, the implicit assumption
is that the trial will reduce uncertainty. One
speculation is that potential trial participants who
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assumed that the results of the trial would be
subject to alternative interpretations, rather than
provide clear and undisputed new knowledge, may
think that taking part was of doubtful value. 

Summary and conclusions
The literature cautions us against believing that
tinkering with details of trial information leaflets
will have more than borderline effects on patients’
understanding. Appelbaum and colleagues’
account of the therapeutic misconception59 is
more in line with the evidence from experimental
psychology. They suggest that patients invited to
enter trials are likely to miss information both
about equipoise (because they assume that the
doctor knows what treatment is best for them) and
about randomisation (because they assume that
the doctor is going to offer them that treatment).
If this is correct, the radical change to trial
information sessions advocated by Appelbaum and
Grisso106 may help patients to move out of their

standard consultation schema and process new
information effectively. These authors have
devised a schedule for interviewing patients after
they have been given consent information, which
contains, for example, a check that patients can
report in their own words that they are being
allocated treatment at random. 

However, one potentially important aspect is
ignored in their MacCAT procedure, namely
patients’ understanding of why the trial is being
conducted in a particular way. There could remain
an undiagnosed gap in patients’ understanding of
why the treatments are allocated at random in a
trial. If so, patients may try to make sense of this
in their own way, and may end up with important
misconceptions. This is the focus of interest in the
experimental work reported in the remainder of
this report. It is left for future research to examine
the role of patients’ conceptions of the scientific
process.
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Broad aims of investigations 1–6
The published evidence suggests that trial
participants commonly fail fully to understand
that their treatment was allocated at random, and
that there are no good grounds for preferring one
treatment over others (equipoise). The implication
of such evidence is that consent or refusal to
participate in trials might not be adequately
informed.

In the past, trial information leaflets have varied
greatly in the way they informed patients about
random allocation and equipoise, as illustrated in
the section ‘Descriptions of randomisation and
equipoise in trial information leaflets’ (p. 24) and
Appendix 5. As explained in that section, UK
guidelines aimed at improving the content and
readability of trial information have now been
incorporated into MREC application procedures.99

These guidelines for good clinical practice were
produced by a working party that consulted with
relevant experts and representatives of patient
groups. The aim is to specify the minimum
amount of descriptive information to be offered to
potential trial participants, and to ensure the use
of accessible language. The recommended
wording in these guidelines for leaflets does not
include an explanation or a justification for the
use of randomisation in clinical trials. At the time
of writing, to the authors’ knowledge there has
been no formal assessment of patients’
understanding resulting from trial leaflets that
conform to the guidelines. 

The oral accompaniment to trial leaflets will
continue to vary, both within and across trials, and
is not subject to the same scrutiny by ethics
committees as the written information. It is
therefore important that the written information
provided to potential trial participants is as helpful
as possible. It is also likely that the material in the
written information will influence the content of
the oral accompaniment. For these reasons, these
investigations focus on participants’ handling of
written information, even though in a real trial
setting the accompanying oral information can
play a very important clarifying role. 

Theory (see ‘Reflections drawing on theory and
evidence from experimental psychology’, 
p. 26) suggests that simplifying language and
increasing readability, although helpful, will not be
sufficient to overcome failures to understand the
two central trial features of random allocation and
equipoise. As illustrated by the results of qualitative
studies such as those by Snowdon and colleagues60

and Featherstone and Donovan,14 people are
active processors of information, not passive
recipients, and they try to make sense of new
information in terms of their existing knowledge
base. There is a need to examine the background
assumptions that people are likely to bring to bear
when they are invited to take part in a trial. 

Investigations 1–6 aimed to identify such
background assumptions relevant to
understanding of randomisation and equipoise.
All participants were healthy volunteers who were
invited to answer questions about a variety of
hypothetical scenarios, some of which involved
medical treatments and clinical trials. Research
involving hypothetical scenarios is sometimes
dismissed as irrelevant to questions of how best to
handle consent in real clinical trials. Such
dismissal might sometimes be appropriate. For
example, results from hypothetical studies asking
whether or not people would agree to take part in
a particular trial, may bear little relation to real
recruitment rates. The present research questions,
however, are well suited to this method, and as will
become clear, many of them could not have been
answered in real clinical trial situations. The
participants were not expected to simulate the
anxiety that may be felt by patients invited to take
part in a real clinical trial, or to imagine how they
would behave in a real clinical setting. Rather, the
idea was for participants to reason carefully about
the possibility of a doctor being in a position of
equipoise, for example, or about the scientific
advantages of random allocation to treatment
arms over patient choice, or the ethics of
suggesting allocating patients to treatments at
random. The aim was to compare participants’
judgements across sets of carefully controlled
scenarios, to be able to manipulate the relevant
variables, and to build up appropriate sample sizes
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rapidly and efficiently. These aims could not have
been achieved in a clinical setting; the research
questions are highly relevant to real trial settings,
but could not be answered effectively within them.

To link with current best practice, the trial
scenarios used the MREC recommended wording
for trial information leaflets (see ‘Descriptions of
randomisation and equipoise in trial information
leaflets’, p. 24): “Sometimes because we do not
know which way of treating patients is best, we
need to make comparisons. People will be put into
groups and then compared. The groups are
selected by a computer which has no information
about the individual, i.e. by chance. Patients in
each group then have a different treatment and
these are compared”. 

Several implicit assumptions underlie this
description of what happens in a randomised trial: 

� that a computer can allocate randomly, by
chance

� that doctors may not know which way of
treating patients is best

� that when we do not know which treatment is
best, it is ethically acceptable to randomise

� that there are scientific benefits to random
allocation.

A reader of the description who does not share
one or more of these assumptions may well fail to
understand it as intended. 

A series of six investigations, designed to find out
whether or not members of the public share each
of these underlying assumptions, is reported here.

Acceptance that a computer can
allocate randomly, by chance
Investigation 1 examines whether members of the
public share clinicians’ and researchers’
understanding of what chance or random
allocation is, and whether they accept that a
computer that has no information about the
individual can achieve random allocation. 

Acceptance that doctors may not know
which way of treating patients is best
Investigations 2, 3 and 6 examine people’s
acceptance of the possibility of equipoise. In
investigation 2, this is studied in the context of
comparisons between new and standard
treatments: do people tend to assume that new
treatments are better, thereby denying equipoise?
Investigations 3 and 6 look at acceptance of the
possibility of equipoise in the context of

comparisons between two standard treatments,
both of which are in common use but which have
not been directly compared. Do people accept that
an individual doctor may be genuinely unsure
about which of the two is better? This is examined
both in a hypothetical non-research treatment
context (investigations 3 and 6) and in a
hypothetical clinical research context
(investigation 6). In a research context the state of
equipoise is officially recognised and therefore
perhaps easier for members of the public to
accept. 

Acceptance that when we do not know
which treatment is best, it is ethically
acceptable to randomise
Investigations 1, 3, 4 and 6 examine the
acceptability of random allocation. In investigation
1, participants judged whether each of a list of
allocation methods, some random and some not,
would be acceptable in the context of a
randomised clinical trial. In investigations 3 and
6, participants judged whether or not it would be
acceptable for a doctor who was in equipoise to
suggest deciding on a treatment at random, in a
non-research or a research context. In
investigation 4, participants judged whether it was
acceptable for a doctor to invite patients to enter
into a randomised trial, given that the doctor
either had no preference between treatments, or
had a slight preference.

Acceptance that there are scientific
benefits to random allocation
Finally, investigations 4, 5 and 6 examine people’s
views about the scientific benefits of random
allocation. Whether or not people find random
allocation acceptable, they may or may not
recognise that it has scientific advantages over
other allocation methods such as allowing doctors
and patients to choose their treatment in a trial
context. 

For some of these questions, people’s answers may
be particular to a medical context. People may, for
example, be more ready to accept that a lawyer
can be completely unsure about the best course of
action than to accept that a doctor can. People
may more readily recognise the scientific benefits
of random allocation to answer a non-medical
than a medical research question. Investigations 1,
3, 4 and 5 included non-medical comparison
scenarios in order to establish whether or not
participants’ answers differed across contexts. If
they did, and if the results were in the direction
just suggested, this might open up the possibility
of using analogies to clarify for potential trial
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participants the rationale underlying RCTs. Table 1
summarises the main research questions dealt with
in investigations 1–6.

Participants in investigations 1–6
The participants were adults attending access and
part-time further education and leisure courses
taught at 19 community sites run by five colleges
in Staffordshire and south Cheshire, UK. Table 2
gives their ages, qualifications and occupations.
Each investigation achieved a sample that
included adults from a range of ages, backgrounds
and levels of education, although as most classes
contained a higher proportion of women, this is
reflected in the samples. Subgroup comparisons by
gender, age or qualification were not planned
owing to small expected numbers in some cells.
No participant took part in more than one study.

Procedures common to
investigations 1–6
All data were collected using brief leaflets
describing hypothetical scenarios, details of which
are given within the reports of the individual
studies. The scenarios and questions used in the
leaflets were approved by the Keele University
Psychology Department Research Ethics
Committee. For each investigation equal numbers
of each leaflet version were produced. For
between-subjects designs the versions of the
leaflets were ordered consecutively, ensuring that
in a class of participants all versions of that
experiment’s leaflets were used and participants
would not receive the same version as their
neighbour. Random number tables were used to
decide which leaflet version would be given to the
first participant. For within-subject designs the
order in which participants received the two

leaflets was counterbalanced and the order
alternated. Again, random number tables were
used to decide which leaflet the first participant
would receive first. 

Lecturers of each class were asked for their
permission to approach the students. Before the
leaflets were distributed, a researcher (CK)
outlined the general purpose of the research, and
told participants that their participation was
voluntary, that they could leave the leaflet blank
without identifying themselves and that they
would be anonymous. The leaflets were then
distributed consecutively to the students in each
class as they had chosen to sit that day. Students
were asked to complete the leaflets without
discussion with other students. Participants were
supervised throughout testing to ensure that there
was no cross-contamination between conditions.

When all students who were willing had completed
the leaflets, the researcher asked whether any were
prepared to volunteer to talk through their
answers. Volunteers individually took their
completed leaflets and left the classroom with the
researcher to participate in a tape-recorded
discussion of their answers, for which they were
given a £5 voucher. After discussions were
complete, the researcher returned to the class,
debriefed them as to the aims of the investigation
and answered any questions. 

The average class size was nine students (range
2–22) and the response rate for completing
leaflets was over 95%. Not all classes were
represented in the taped individual discussions,
because the timing of the classes and breaks
determined whether such interviews would be
feasible. Such constraints also determined how
many volunteers could be interviewed from any
one class, but the interviews were distributed
across classes as much as possible.
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TABLE 1 Main research questions asked in investigations 1–6

Question asked of participants (approximate) Investigation

1 2 3 4 5 6

Can a computer allocate randomly? �

Might doctors not know which way of treating patients is best? � � �

Is it ethically acceptable to randomise given uncertainty? � � � �

Are there scientific benefits to random allocation? � � �

Does medical treatment versus a research context affect judgements? �

Does a medical versus non-medical context affect judgements? � � � �



Investigation 1: do members of
the public understand and accept
randomisation?
(See Kerr and colleagues107 for a similar account
of this investigation.)

Summary
Members of the public (n = 130) judged whether
or not each of five methods of allocation to two
groups was random, and whether or not each
method was acceptable. Judgements were made in
the context of a medical or a non-medical
scenario: allocating patients to one of two
consultants, or allocating students to one of two
class trips. Most participants judged correctly that
allowing people their preference was not random,
and that the following were random: using a
computer with no information about the

individual (the recommended wording for 
MREC trial leaflets), tossing a coin and drawing
out of a hat. Judgements were split over 
allocating people in turn, which is not a random
allocation method but shares features with
randomisation. Judgements were no different in
the medical and non-medical scenarios. In a
further scenario describing a randomised 
clinical trial, most participants judged the 
random allocation methods to be unacceptable,
even when a justification for randomising was
included. Only allocation by computer was less
unacceptable when a justification was given,
although it was still unacceptable to over half 
the participants. In conclusion, there was no
evidence that potential trial participants
misunderstand what random allocation means, but
they may well find it unacceptable in a clinical
trial context. 
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TABLE 2 Characteristics of participants in all studies

Investigation

1 2 3 4 5 6 7 8 9

No. of participants 130 130 82 67 67 128 128 130 128

Age (years) Range 18–70 18–80 21–61 21–81 20–80 19–82 19–62 19–55 18–64

Mean 32.36 30.90 30.73 39.42 44.15 47.34 30.78 31.38 31.87

SD 10.07 10.20 9.10 16.76 16.49 14.88 8.21 7.88 8.49

Missing, n (%) 1 (0.8) 1 (0.8) 1 (1.2) 1 (1.5) 8 (11.9) 3 (2.3) 0 (0) 3 (2.3) 0 (0)

Gender, n (%) Male 41 35 20 15 11 30 17 29 16 
(31.5) (26.9) (24.4) (22.4) (16.4) (23.5) (13.3) (22.3) (12.5)

Female 87 94 62 51 48 95 111 97 110
(66.9) (72.3) (75.6) (76.1) (71.6) (74.2) (86.7) (74.6) (85.9)

Missing 2 (1.5) 1 (0.8) 0 (0) 1 (1.5) 8 (11.9) 3 (2.3) 0 (0) 4 (3.1) 2 (1.6)

Occupation, Professional/ 44 37 15 8 10 44 19 37 15
n (%) managerial/skilled (33.8) (28.5) (18.3) (11.9) (14.9) (34.4) (14.8) (28.5) (11.7)

non-manual

Manual/semi-skilled/ 41 45 16 11 8 30 42 58 38
unskilled (31.5) (34.6) (19.5) (16.4) (12.0) (23.4) (32.8) (44.6) (29.7)

Retired/homemaker/ 34 41 49 47 39 48 62 25 71
student/no occupation (26.2) (31.5) (59.8) (70.2) (58.2) (37.5) (48.4) (19.2) (55.5)

Missing 11 (8.5) 7 (5.4) 2 (2.4) 1 (1.5) 10 (14.9) 6 (4.7) 5 (3.9) 10 (7.7) 4 (3.1)

Highest Degree 11 8 4 7 10 39 1 2 4
educational (8.5) (6.2) (4.9) (10.4) (14.9) (30.5) (0.8) (1.5) (3.1)
qualification, Advanced GCE 25 22 19 15 7 14 20 37 36
n (%) (18 years) (19.2) (16.9) (23.2) (22.4) (10.4) (10.9) (15.6) (28.5) (28.1)

GCSE/‘O’ level 55 70 42 34 19 37 68 69 58
(16 years) (42.3) (53.8) (51.2) (50.7) (28.4) (28.9) (53.1) (53.1) (45.3)

Other/no 26 25 11 7 19 26 36 16 27
qualifications (20.0) (19.3) (13.4) (10.5) (28.4) (20.3) (28.1) (12.3) (21.1)

Missing 13 (10.0) 5 (3.8) 6 (7.3) 4 (6.0) 12 (17.9) 12 (9.4) 3 (2.3) 6 (4.6) 3 (2.3)



Background
The evidence reviewed earlier suggests that
participants in RCTs often fail to realise that their
treatment was selected at random from among
those under comparison, and this raises concern
that their consent may not be adequately
informed. Potential trial participants may bring
little prior knowledge about trial design, and are
likely to be taken by surprise when informed about
random allocation. For example, Ellis and
colleagues67 found that 31% of a sample of
outpatients who were not trial participants were
unaware that treatment is allocated by chance in a
randomised trial. Furthermore, 74% thought that
the doctor would ensure that they received the
best of the treatments offered in a randomised
trial. 

One possibility is that the problem arises 
because participants do not know what ‘random’
means in this context. In a survey of terms
commonly used in clinical trial consent forms,
Waggoner and colleagues69 report that only 22%
of a general public sample knew the meaning of
the word ‘randomly’ and only 4% of those 
without higher education knew the meaning of 
the word, although the published report does 
not specify what the criterion for understanding
was. The authors suggest using ‘by chance’ or ‘by
the flip of a coin’ instead. Featherstone and
Donovan14 suggest that trial participants
interpreted ‘at random’ to mean ‘without
purpose’, although from their qualitative study it
cannot be inferred how common such a
misconception is. 

How can we judge whether or not potential 
trial participants have an adequate 
understanding of what random allocation 
means? One possible criterion is that 
participants must demonstrate explicit
understanding by giving a verbal definition.
Another possible criterion is that participants
must demonstrate a working understanding 
by identifying examples of random and 
non-random allocation methods. If the
participants’ overall pattern of responses 
matches the pattern given by experts whose
understanding is not in doubt, then one can 
infer that the participants have an adequate
working understanding of random allocation. 
A working understanding of random methods 
of allocation, rather than verbally explicit
understanding, is needed to make an informed
decision whether or not to participate in a RCT.
Accordingly, investigation 1 examined
participants’ working understanding. 

Members of the public were set a task that
required them to draw on their pre-existing
working understanding of random allocation.
They were asked to judge whether or not each of a
set of allocation methods was random. The
random methods in the set included the
description of randomisation recommended by the
MREC guidelines, “… by a computer which has no
information about the individual” (see
‘Descriptions of randomisation and equipoise in
trial information leaflets’, p. 24). The set included
alternate allocation (allocate in turn), a method
that is not random and is rarely used in clinical
trials, but which is a possible alternative to
random allocation as it can abolish selection bias
equally well if applied strictly.108 Judgements were
elicited about random and non-random methods
of allocation in two different scenarios, neither
involving a clinical trial, one medical (allocations
to one of two consultants) and the other non-
medical (allocations to one of two class outings).
This allowed the investigators to explore the
possibility that judgements are influenced by the
belief that decisions in medical situations are
generally made on therapeutic grounds.59

Somebody who understands what random
allocation involves may or may not consider it an
acceptable procedure to use in a particular
context. In addition to judging whether various
methods of allocation would be random,
participants judged whether each method would
be acceptable in a hypothetical randomised
clinical trial scenario. The justification given in the
CERES guidelines97 was used with half of the
participants to assess whether its inclusion
increased the acceptability of the various methods
of random allocation. As with random allocation,
alternate allocation does not allow patients or
their doctors to select a treatment. It is interesting,
therefore, to assess how acceptable it might be in
the context of a clinical trial. 

In summary, the aims of investigation 1 were to
assess: 

� participants’ judgements of whether or not
allocation methods are random in two
hypothetical, non-trial scenarios, one medical
and the other non-medical

� the acceptability in a hypothetical randomised
clinical trial scenario of allocation methods
previously identified by participants as 
random

� the effect on acceptability judgements of
providing the CERES justification for the use of
random allocation in clinical trials.
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Method
Participants
There were 130 participants (for details see 
Table 2). Twelve participants were interviewed
individually.

Design and materials
Each participant read a leaflet that first described
one of two brief hypothetical scenarios, either the
class trip scenario:

“Imagine that as part of a course everyone is entitled
to go on a free trip either to Birmingham or
Barcelona. However, there is only funding for about
half to go to each place. The organisers decide to
divide the class into two groups by chance, this means
putting people into either the Birmingham or the
Barcelona group at random.” 

or the consultant scenario:

“Imagine that a doctor has many patients with back
pain. He can refer these patients to one of two
consultants. One consultant is based at the local
hospital, the other is based at a hospital 30 miles
away. He can only refer about half of his patients to
each consultant, so the doctor decides to divide the
patients into two groups by chance, this means
putting people into either the local consultant or the
distant consultant group at random.”

Immediately below the scenario there followed a
list of five methods of allocating people to the 
two groups, and participants were asked to judge
each as random or not random. The methods
were:

A. Select the groups by a computer which has no
information about each individual.

B. For each person toss a coin, heads means
Birmingham/near consultant, tails means
Barcelona/far consultant.

C. Put printed slips of paper, an equal number of
each, into a hat and for each person take a slip
of paper out of the hat.

D. Ask each person which they prefer.
E. Allocate each person in turn as they arrive. 

The methods were listed in three different orders
(varied between leaflets): DBEAC, ACDBE or
CDAEB. After the list of allocation methods,
leaflets contained a further scenario, giving a
description of a hypothetical clinical trial:

“Imagine you are asked to take part in some medical
research to compare two treatments. Imagine doctors
currently know that both treatments help, but do not
know which treatment is better. The research involves
giving you one of the two treatments at random.”

Half the participants were given only that
description. The other half of the participants
were told that medical research often requires
participants to be allocated to treatment at
random, and the justification of randomisation
taken from the CERES guidelines:

“Randomised trials are the most exact and fair way to
test which treatments work best. They are less likely to
have, for example, people who are older or sicker in
any one group. Each year thousands of people take
part in them.”

The five methods of allocation were listed again
and participants judged whether each would or
would not be acceptable in the trial. On the basis
of pilot work the authors decided to leave it
unspecified as to whether acceptability was to the
research, to the participant or to both. This design
produced four different leaflets: 

� class trip scenario, then trial scenario with no
justification for randomisation

� consultant scenario, then trial scenario with no
justification for randomisation

� class trip scenario, then trial scenario with
CERES justification for randomisation

� consultant scenario, then trial scenario with
CERES justification for randomisation.

Procedure
Participants filled in their sheets in their class
setting as described above, and then a few
volunteers took part in audio-taped individual
discussions with the researcher, explaining their
judgements. These interviews were carried out to
check the basis of individual participants’
judgements of random allocation methods and
their reasons for acceptability responses. No more
than four students from any one class were
interviewed, and a total of 12 individual interviews
was carried out. 

Results 
Judgements of whether or not allocation methods
were random
Figure 1 shows, separately for participants given
the class trip or the consultant scenario, the
percentage of people who judged each method as
random. Confidence intervals at the 95% level
(95% CIs) were calculated for the percentage of
participants judging a certain way.109 Where both
the upper and lower limits of confidence intervals
lie above 50% (e.g. the error bars for ‘coin toss’ in
Figure 1) it was concluded that a significant
majority of the group gave that judgement; where
both limits of confidence intervals lie below 50%
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(e.g. ‘ask’ in Figure 1) it was concluded that the
majority of the group did not give that judgement.
If the confidence interval spans 50% (see ‘alternate’
in Figure 1), it was concluded that neither
judgement was given by the majority of the group. 

The results in Figure 1 show that most people,
regardless of whether they read the consultant
(medical) or class-trip (non-medical) scenario,
correctly judged ‘ask which they prefer’ as not
random, and ‘computer’, ‘toss a coin’ and ‘draw
out of a hat’ as random. As a group, people had
no consistent view (regardless of scenario
considered) as to whether ‘allocate in turn’
(alternate) was random. As intended, the
individual interviews provided a check of the basis
of these judgements and supported the validity of
these findings (although the number of interviews
is insufficient to warrant more in-depth analysis).
Participants reported that they based their
judgements of random allocation on meaningful
criteria such as the unpredictability of the result of
the allocation (n = 3) (e.g. “it could be any”), the
effectiveness of the method in achieving roughly
half of participants in each group (n = 5) (e.g.
“you would be able to get a balance”), avoiding
bias or influence on the allocation (n = 3) (e.g.
“nobody’s got the influence to make the
decision”), lack of choice (n = 2) (e.g. “because
you wouldn’t have any choice whatsoever”), not

taking into account individual characteristics or
circumstances (n = 2) (e.g. “half of them go there,
half of them go there, you’ve got no information
about them”) and luck (n = 2) (e.g. “the luck of
the draw”).

Acceptability of procedures in a clinical trial
context
Since the two scenarios showed similar patterns of
judgements, responses in the two scenarios were
combined for analysis of the judgements of
acceptability. Figure 2 shows the acceptability of
the random methods (‘computer’, ‘toss a coin’,
‘draw out of a hat’) and the main non-random
method (‘ask which they prefer’) in a randomised
clinical trial among participants who correctly
judged the random/non-random nature of the
allocation method in the first scenario. The results
are split by whether or not the participants were
given leaflets with the CERES justification for
randomisation. Confidence intervals at the 95%
level are given for the percentage of participants,
with or without the justification, who judged each
allocation method to be acceptable. These were
interpreted as before. Confidence intervals for the
difference in these percentages were also
calculated. The only difference CI that did not
span zero (indicating that the presence or absence
of the justification probably caused a differential
response) was ‘computer’ (CI –0.373 to –0.016). 
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FIGURE 1 Investigation 1: judgements of allocation methods as random

A, Class trip/computer = 85.9% (95% CI 75.3 to 92.4%); B, consultant/computer = 87.3% (76.9 to 93.4%); 
C, class trip/coin toss = 75% (63.2 to 84%); D, consultant/coin toss = 77.4% (65.6 to 86%); E, class trip/hat = 92.1%
(82.7 to 96.6%); F, consultant/hat = 73% (61 to 82.4%); G, class trip/ask = 8.1% (3.5 to 17.5%); H, consultant/ask =
22.6% (14 to 34.4%); I, class trip/alternate = 46.9% (35.2 to 58.9%); J, consultant/alternate = 54% (41.8 to 65.7%)



The percentages (of those who identified the
method as random) judging ‘toss a coin’ and ‘draw
out of a hat’ as acceptable are very similar to each
other and did not depend on whether the
justification was given or not. A statistically
significant majority judged each of these methods
to be unacceptable. The other random allocation
method, ‘computer’, was more likely to be judged
acceptable by those receiving the justification,
although still in neither case did a significant
majority judge it acceptable. ‘Ask which they
prefer’ was judged acceptable by a somewhat
higher percentage of those who were not given the
justification, although the confidence intervals
show that this may have been due to chance. 

The acceptability of ‘allocate in turn’ (alternate) is
not included in Figure 2 owing to its status as a
non-random method, which nevertheless
potentially achieves the reduction in selection bias
that randomisation aims for. It is not therefore
informative to consider acceptability judgements
in light of whether or not they were judged
random. ‘Allocate in turn’ was judged acceptable
by 18 of those who received no justification for
randomisation (28.6%, 95% CI 0.19 to 0.41,
missing data n = 3) and by 18 of those who
received the CERES justification for

randomisation (29.0%, 95% CI 0.19 to 0.41,
missing data n = 2).

The interviews contained discussion of why certain
methods of allocation were acceptable and others
not. Computer allocation, when found to be
acceptable, was so because it has no personal
information about you, it is the least open to bias
and it is more removed (from the actions of the
doctor) than other random methods. Some of the
other random methods were considered
unprofessional or not how participants would want
to think their treatment had been decided. This
excerpt from the fifth participant interviewed
sums up many of these points: “I wouldn’t want to
think that my doctor had decided what I was
going to have by flipping a coin, although it is a
random way of doing, and the same with drawing
a name out of a hat and yet I have no problem
with a computer doing it … I think it’s just the
way it’s, I don’t know, a computer is a little more
distant, again it’s not the doctor doing it, he’s
allowing the computer to do it.” 

Discussion and conclusions
Most, but not all, participants judged correctly
whether or not the allocation methods were
random, irrespective of whether the setting was
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FIGURE 2 Investigation 1: acceptability judgements for allocation methods in a clinical trial for participants given CERES justification
or no justification

A, No justification/computer = 37.7% (25.9 to 51.2%); B, CERES justification/computer = 58.2% (45 to 70.3%); 
C, no justification/coin toss = 27.7% (16.9 to 41.8%); D, CERES justification/coin toss = 32.6% (20.9 to 47%); 
E, no justification/hat = 35.8% (24.3 to 49.3%); F, CERES justification/hat = 34.7% (22.9 to 48.7%); 
G, no justification/ask = 75% (61.8 to 84.8%); H, CERES justification/ask = 60.4% (46.9 to 72.4%)



medical or non-medical, and their judgements
were apparently based on relevant criteria. Not
surprisingly, participants as a group were divided
as to whether allocating in turn was a random
method: it could produce unbiased samples
despite being a systematic method. It was
concluded that the majority of participants shared
the authors’ concept of random allocation. This
conclusion contrasts with that of previous authors
who have suggested that the term ‘random’ is
often not understood.69 It may be argued that a
person who cannot give an explicit definition of
‘random’ can nevertheless have a working
understanding that is sufficient for interpreting
the term in the way intended in trial information
leaflets. These results support the current UK
guidelines99 in their recommended description of
randomisation: “the groups are selected by a
computer which has no information about the
individual”. The results give no great cause for
concern that potential trial participants fail to
understand that a computer can achieve random
allocation, and this was the lone random method
that was more likely to be judged acceptable when
coupled with the CERES scientific justification for
randomisation. No evidence was found that other
analogies were more easily identified as random. 

Many participants found randomisation
unacceptable in the context of a medical trial.
‘Allocate in turn’, a non-random although
scientifically appropriate method, was also judged
to be unacceptable by the majority of participants.
It is not clear why a large proportion of the people
who correctly judged ‘ask which they prefer’ as not
random, nevertheless saw it as an acceptable
method of allocation in a randomised trial. One
possibility is that these participants accepted that
random allocation was to be used, but interpreted
‘acceptable’ as ‘acceptable to patients’. Another
possibility is that they rejected the idea that the
trial should be randomised, and picked a different
allocation method that they thought more
appropriate. One reason participants might have
taken this approach could be that from their
perspective random allocation had no purpose
within a trial context. 

The results of this investigation suggest that
failure to understand the meaning of random
allocation is not the core reason for trial
participants’ difficulty in holding on to the fact of
random allocation in a clinical trial context.
Although some patients may not understand the
meaning of the term, for many there are likely to
be deeper reasons for their difficulty. They may
not see any reason for random allocation in a trial

context. Note, though, that somebody could fully
understand the scientific reasons for randomising
and yet still find random allocation unacceptable.
The investigations reported below examine further
the acceptability of random allocation in various
contexts, and understanding of the scientific
reasons for randomising.

Investigation 2: do members of
the public assume that new
treatments are better?
(See Kerr and colleagues.110)

Summary
Concern has been expressed over a possible
widespread belief among patients in trials that a
new treatment is better than the standard, despite
the lack of evidence of such superiority. Such a
belief may interfere with comprehension of
information about equipoise in trial information
leaflets, and may render randomisation
unacceptable. Members of the general public 
(n = 130) read a leaflet describing a hypothetical
trial comparing two similar treatments for either
arthritis or back pain. Half read that both
treatments were standard and generally available,
and the other half that one was new and available
only within the trial. Participants rated any
preference for one or the other treatment, gave
written reasons and indicated their willingness to
enter the randomised trial (used as a check on
consistency, not as an indication of actual
recruitment). Fifteen participants subsequently
talked through their answers. Most participants
expressed no preference for either treatment when
both were described as standard. When one was
new, more people with the arthritis, but not the
back pain, scenario expressed a preference.
Importantly, preference was not more likely to be
for the new treatment. Rationally, those who
preferred a freely available treatment were less
likely to say that they would participate in the
trial. In conclusion, the mere description of a trial
treatment as new was insufficient to engender a
preference for it over a standard treatment,
although it may contribute to preference under
certain additional circumstances.

Background
Investigation 1 found that many participants who
apparently understood the meaning of random
allocation found it unacceptable in a trial context.
The unacceptability of randomisation may be tied
up with failure to accept that there is genuine
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uncertainty about which treatment is better.
Participants may fail to understand or accept the
state of clinical equipoise that justifies the trial,
and assume that one treatment is already known
to be better. They may fail to understand or accept
that their own clinician is in a state of personal
equipoise, and assume that he or she should
recommend treatment based on a personal belief
about effectiveness. Finally, they may have a
preference for one of the treatment arms.
Investigation 2 focuses on this latter possibility.
The first two possibilities are assessed in
investigations 3, 4 and 6. 

Clearly, there are many circumstances under
which potential trial participants may have a
perfectly justifiable preference for one treatment
arm over another, based on their own values and
concerns. This investigation, however, examined
whether or not members of the public tend to
have an unjustified preference for new treatments.
Such a preference would be understandable.
Although an ethics committee will have agreed
before any RCT can begin that existing evidence
is consistent with a position of clinical equipoise,
there is nevertheless likely to be a legitimate hope
for benefits from new treatments among
researchers and patients alike. For potential
participants, such hope may be confused with
expectation. Gallo and colleagues85 point out the
difficulty of expressing to patients the hope that a
new treatment will prove to be better than the
current standard treatment in some respect,
alongside the current state of ignorance about the
relative effectiveness of standard and new
treatments. In their hypothetical trial they used a
very clear statement of equipoise and its justifying
role for the trial: “There is no evidence that one
drug is better than the other. If we knew one was
better than the other, we would not be conducting
the trial”. 

Direct comparative evidence on whether or to
what extent new treatments are found to be better
than existing alternatives is rather weak; the
evidence there is suggests that historically, new
treatments have been as likely to be inferior as
superior.111 Furthermore, there are many
examples where the new treatments not only failed
to improve outcome, but actually made matters
worse: high-performance oxygen therapy resulted
in blindness when used to overcome breathing
difficulties in babies,112 thalidomide caused
congenital abnormalities without alleviating
nausea in pregnancy113 and the use of albumin
with critically ill patients may increase rather than
decrease risk of death.114

If potential trial participants do tend to believe
(not just hope) that new treatments will be better,
this could interfere with their understanding and
acceptance of random allocation. If the new
treatment is available only within the trial, patients
may consent to participate for the chance of
receiving its assumed benefits. Those randomised
to standard care may be disappointed because of
their assumption that the new treatment is the
better, possibly affecting their treatment adherence
and outcome.

Concern has been expressed that trial participants
may indeed hold unwarranted beliefs about the
benefits of new treatments. McPherson and
Chalmers115 commented upon a “widespread and
unsupported belief that new treatments are likely
to be superior” (p. 78). The empirical
information on this point is mixed. Snowdon and
colleagues,60 for example, interviewed parents of
severely ill babies and found that the majority had
a strong preference for the new treatment, but it
is unclear whether this was specifically because it
was new, or because of other features of the
intervention. Madsen and colleagues74 found that
the wish to receive a new drug or investigation
constituted a strong incentive to participate in a
randomised trial but, again, the effects of newness
per se were not separated. In two further
studies,85,94 using hypothetical scenarios, about
half of the participants believed that new
treatments were better than standard therapy and
these participants were more likely to consent to
participate in a hypothetical trial. However,
neither of these studies specifically investigated
the importance attached to a treatment being
new, independent of other features of that
treatment. 

In contrast to the above studies, two studies
suggest some preference for standard over new
therapy. In one of these studies respondents
thought that current treatments were generally
successful and that new treatments were tested
only on terminally ill patients or others with no
treatment option.66 Sheldon and colleagues95

tested vignettes of a hypothetical cancer trial
among female patients and found that many
grossly overestimated the expected benefit of the
standard treatment and those who did so were
significantly less likely to opt for participation in
the hypothetical trial. In summary, the literature
does not separate the issue of mere newness of
therapy from other factors that may affect
willingness to be randomised, such as the success
rate of the standard therapy or the nature and
plausibility of the new treatment.
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Investigation 2 investigated the impact of
describing trial treatments as new or standard on
treatment preferences and willingness to
participate in a randomised trial. It would be
extremely difficult to carry out a strict test of this
in a real RCT as this would require varying only
the way a particular treatment is described: as new
or standard. The only way that this can be done
ethically is in a hypothetical study. 

Method
Participants
There were 130 participants (see Table 2). Fifteen
participants were interviewed individually.

Design and procedure
Each participant read a scenario describing a
randomised trial of two treatments, A and B, for
either non-specific back pain or arthritis. For half
of the participants in each scenario both A and B
were described as usual, standard treatments; for
the other half, one was described as new. The new
treatment was A for half of these and B for the
other half. This produced six versions in all:
arthritis or back pain, standard versus standard or
standard versus new, and A as new or B as new. 

Each participant read a one-page leaflet
describing one of two hypothetical scenarios: pulse
treatments for back pain or drug treatments for
arthritis. Participants were asked to imagine that
they had the condition (back pain or arthritis) and
that their doctor explains that there are two
possible courses of treatment and asks whether
they would be willing to take part in a study
comparing the two treatments. The treatments
were then described in a way that made them only
slightly different from one another in ways that
would be expected to be treated as trivial. For the
back-pain scenario, treatment A was described as
consisting of lots of small painless pulses and
treatment B as consisting of fewer but larger
painless pulses; both treatments took the same
amount of time. For the arthritis scenario both
treatments were drugs with no known serious side-
effects; treatment A involved taking two tablets
first thing in the morning and treatment B
involved taking one tablet in the morning and one
tablet in the evening. 

Participants were then told of the state of
equipoise: “The two treatments have not yet been
compared so we do not know whether one is
better than the other”, and that the study involved
random allocation to treatments: “If you do decide
to take part in the study comparing the two
treatments, you will be allocated to have one of

these treatments, either A or B at random. For
example, the treatments would be selected by
using a computer which has no information about
you – i.e. by chance.” They were then presented
with this statement about the chance of receiving
either treatment and a reminder that both
treatments were standard, or which one was new,
depending on the scenario: “There is an equal
chance of you being assigned to have either
treatment A, a standard [or new, depending on the
scenario] treatment with many small pulses [or that
you take in the morning], or treatment B, another
standard [or new] treatment with few large pulses
[or that you take morning and evening].” The
scenario ended with the statement: “Neither you
nor your doctor will have any control over which
treatment you receive.”

After reading one of the scenarios, all participants
answered the same three questions:

1. “If you could choose, would you prefer one of
the treatments over the other?” Participants
indicated whether they were equally happy to
have either treatment or had a weak or strong
preference for either treatment A or treatment B.

2. “If you prefer one of the treatments what
appeals to you about that treatment?”
Participants who had expressed a preference
gave brief, free-text answers.

3. “Would you be willing to take part in this study
knowing you have an equal chance of being
given either treatment?” Participants chose yes,
no or don’t know.

Fifteen volunteers from among the 130
participants were also interviewed individually.
They were asked first to talk through their
thoughts on the scenario they had been given and
how they came to the answers they recorded. Any
discussion of the new or standard nature of
treatments that this general question elicited was
encouraged by follow-up questions and probing
for clarification of views. If participants did not
discuss the new or standard nature of the
treatments (if they had received a scenario
describing trials comparing two standard
treatments) they were asked to consider the
difference that a new treatment might have made
to their answers, or (if they had received a
scenario describing trials comparing a new
treatment with a standard treatment) what part the
new or standard nature of the treatments had
played in their answers. 

The 15 interviews were transcribed verbatim and a
thematic analysis was carried out on the interview
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transcripts using a grounded theory approach.
Analysis was started by one author (CK) carrying
out a line-by-line annotation of each interview
transcript using labels to summarise the meaning
of each phrase or sentence. All of the annotation
labels were then collated into a list with their
source interview quotes to be examined for
similarity. Identical or very similar annotation
labels were grouped and considered initial themes.
An initial interpretation was carried out to
summarise and note connections between themes.
Where connections were very strong, themes were
collapsed together. The analysis, including all
source quotations, was passed to a second author
(ER) to validate against the 15 full interview
transcripts, and modified in light of comments
and queries raised by this process.

Results
Treatment preferences
Figure 3 shows the percentage of participants who
preferred one of the treatments when both were
standard, or who preferred either the new or
standard treatment when one was new. Since
relatively few participants expressed a preference

for one or other treatment, weak and strong
preferences were combined to avoid low
frequencies in the analyses. Unexpectedly,
different patterns of preferences were found in the
back-pain and arthritis scenarios, so the group was
split by scenario for analysis. For both back pain
and arthritis, when both treatments were described
as standard the majority of people expressed no
preference for one treatment over the other. For
the back-pain scenario this was also true when one
of the treatments was described as new; there was
no significant difference between standard versus
standard and new versus standard conditions 
[�2 = 0.22, non-significant (ns)]. For arthritis,
more people expressed a preference for one
treatment over the other when one was described
as new compared to when both were described as
standard (�2 = 5.44, p = 0.031, two-tailed, w = 0.3,
a moderate effect size) (see Cohen116). However, for
both back-pain and arthritis scenarios, preferences
expressed in the new versus standard conditions
were statistically no more likely to be for the new
treatment than for the standard (back pain 7 new
versus 7 standard, binomial test, ns; arthritis 4 new
versus 11 standard, binomial test, ns).
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FIGURE 3 Investigation 2: expression of treatment preference when both treatments were described as standard or one was described
as new

A, Both standard/back pain: no preference = 64.52% (0–64.52%), preference between two standard = 35.48%
(64.52–100%) (95% CI 47 to 79%); B, both standard/arthritis: no preference = 80% (0–80%), preference between two
standard = 20% (81–100%) (95% CI 63 to 90%); C, one new/back pain: no preference = 58.82% (0–58.82%) (95%
CI 42 to 74%), preference new over standard = 20.59% (58.83–79.41%), preference standard over new = 20.59%
(79.42–100%) [95% CI 10 (69) to 37 (96)%]; D, one new/arthritis: no preference = 51.61% (0–51.61%) (95% CI 35 to
68%), preference new over standard = 12.90% (51.62–64.51%), preference standard over new = 35.48%
(64.52–100%) [95% CI 5 (57) to 29 (81)%]



Treatment preference in relation to willingness to
participate in an RCT
Since the standard treatments were available
outside the trial, participants with a preference for
one of those should rationally refuse to participate
in the trial to ensure that they received their
preferred treatment. In line with this reasoning,
participants with a preference for a standard
treatment were less willing to enter the trial (15
yes, eight no) than were participants with no
preference (73 yes, one no), regardless of whether
they were in the standard versus standard or new
versus standard conditions: (�2 = 23.30, p < 0.001,
two-tailed, w = 0.5). Participants who answered
‘don’t know’ to whether they were willing to
participate in the RCT (n = 16) were excluded
from this analysis.

Preferences for the new treatment were too rare to
analyse statistically or interpret with confidence.
Six out of the 11 participants who preferred the
new treatment (only available in the trial) reported
being willing to participate in the RCT, the
rational judgement to ensure the only chance to
receive their preferred treatment. This compares
with three of the 11 preferring the new treatment
not willing to participate in the RCT. The other
two participants with a preference for the new
treatment did not know whether or not they were
willing to participate in the RCT. Note that the
researchers did not expect to draw any inferences
from these data about absolute levels of
willingness to participate in real trials. The
interest was in the relationship with preference
judgements, as a way of checking on the
consistency of participants’ judgements across
questions. 

Interviews
Three themes were identified that summarised the
basis of interview participants’ treatment
preference or lack of preference: 

� New or standard nature of treatment: whether
or not a treatment was described as new was
mentioned in connection with some treatment
preferences, for example, “I would be quite
happy to try something because it may be a
better treatment, it might make you feel better”
[participant 15 (P15)]. However, other
participants had reservations. Two participants
interpreted new to mean that a treatment had
not been subjected to much previous research
“it’s a new thing come out and there’s not been
a lot of research into it and you’re not sure”
(P5), while two others presumed that a new
treatment must have been subjected to adequate

testing for it to be at a human research stage,
“Once they’ve got to this stage, researching on
people, they’ve got a pretty good idea” (P7).
Related to this was a self-awareness of ignorance
of the research process, “I have no knowledge
of what tests these are required to go through
before they are tested on people anyway” (P12).
In general, participants were less questioning of
standard treatments, for example, “has been
researched into it, has been used longer, so they
know whether there’s side-effects or whatever”
(P5). Their assumptions about standard
treatments were reflected in the terms they used
to refer to a standard treatment: “tried and
tested” (P12), “the known one” (P13). 

� Treatment similarity or minimal difference:
participants compared the two treatments on
various aspects (using the descriptive
information given) to come to a conclusion
about how similar they were. Participants had
differing views as to what was the most
important aspect of a treatment. Five
participants viewed the effectiveness of
treatment as the most important aspect, mainly
coming to the conclusion that the treatments
described in the scenarios were similar in this
respect, for example, “they’ve got the same
effects at the end of the day” (P2). However,
individual participants also focused on other
aspects of the treatments, including risks, “So
they were equally as dangerous or not
dangerous because there were no serious side-
effects with either” (P7); relative benefits, “I can
see two sides of it” (P1); inconvenience, “the
one that would be less intrusive on my life,
basically, that would allow me to carry on with
my normal life” (P11); and doctors’ preference,
“it depends what my doctor suggests” (P3).
Participants attempted to gauge the extent to
which the treatments differed and decide
whether this difference mattered.

� Desperation: in the scenarios presented several
participants talked about a lack of preference in
treatment due to desperation for anything that
worked or might work. Arthritis in particular
was perceived as a condition of severe and
constant pain with little relief from current
medication, “if you’ve got arthritis then
anything’s worth a try … I wouldn’t be choosy”
(P4). However, this view was also voiced about
back pain by two participants who themselves
reported suffering from chronic back pain, “I’ll
try anything to relieve my back pain” (P11).

Two additional themes of discussion related to
potential influences on interview participants’
preferences for new or standard treatments:
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� Different conditions: four participants
discussed how being diagnosed with a
potentially life-threatening illness would make
them more likely to risk new treatments and in
some cases form a strong preference to have a
new unproven medication over the standard, “I
mean for instance if I was suffering from cancer
and there was a new drug which hadn’t gone
through all the trials, but there was a possibility
that it might be successful, then I would be
more than willing to try it” (P15). This theme
echoes thoughts expressed about desperation in
the arthritis scenario and by those suffering
from chronic back pain. Participants indicated
that both of these conditions were considered to
be serious, and so the risks of a new treatment
may be acceptable. However, a preference for a
new treatment was more often expressed in
connection with life-threatening conditions.

� Other treatment information: five participants
discussed how certain information, particularly
about the efficacy of the standard treatment,
would affect their treatment preference. An
effective standard treatment would lead them to
form a preference for it and not wish to try the
new treatment, “the standard drug, well if that
helps me with my pain I don’t think I would be
bothered about trying a new one” (P5). An
ineffective current or previous treatment would
lead them to take a chance on the new
treatment being more effective, “If I’d had
something before and the standard one hadn’t
worked then I’d want something new, if there
was something new available I would want
something new, that wouldn’t apply, I really
wouldn’t want the standard one” (P14).
Individual participants discussed how
information on side-effects of the standard
treatment would affect their treatment
preference, “if like I say there is some even mild
side-effects to the standard established drug
that might have swayed me to have a strong
preference or a weak preference either for the
new one” (P12); likewise information on the
effectiveness of the new treatment, “the new
treatment was new and innovative, perhaps they
were getting good success rates with it, perhaps
I’d try it then” (P14).

Discussion and conclusions
The results provide no evidence that merely
labelling a treatment as new is sufficient to
engender a preference for that treatment. In both
scenarios describing non-life-threatening medical
conditions, the majority of participants did not
express a preference for one treatment over the
other when treatments were standard and differed

only in minor ways. In the back-pain scenario the
description of a treatment as new or standard had
little impact on treatment preferences in terms of
either the numbers expressing a preference or the
direction of the preference. In the arthritis
scenario more people expressed a treatment
preference when one of the treatments was
described as new, but the trend, backed up by the
reasons given for individual preference, was for
the standard rather than the new treatment.

The suggestion by McPherson and Chalmers,115

which was grounded in experiences of real trials,
perhaps indicates the importance of testing out
such impressions in the more controlled
conditions possible with hypothetical scenarios. In
each scenario where both treatments were
standard the majority of participants expressed no
treatment preference, demonstrating that
differences between treatments (necessary for the
hypothetical trial to make sense) were mainly
considered trivial. The separate analyses
conducted for the back-pain and arthritis
scenarios, due to an unexpected different pattern
in results, meant a drop in the power of each. This
meant that a large effect size for preference could
only be confidently detected between new and
standard. The fact that two independent samples
were obtained to some extent compensates for the
drop in power. Importantly, in both samples the
small numbers that make analysis and
interpretation of the direction of preferences so
risky are a consequence of the large proportion of
participants who expressed no preference for a
new over a standard treatment or vice versa, a
strong finding in itself. 

It remains possible that there really is a
widespread preference for new treatments that was
not detected in this investigation. However, the
rational connection between participants’
preferences and their willingness to enter the
hypothetical trial makes it likely that they were
processing the information given to them
appropriately. Furthermore, the comments made
in the interviews suggest that participants could
reflect sensibly on issues arising from the testing of
new treatments, and considered these within a
context of other variables that may enter their
decision-making in a real-life setting, such as the
severity of the medical condition and the known
effectiveness or side-effects of the standard
treatment.

The superficially contradictory findings from
previous studies might be reconciled if patients’
preferences for new or standard treatments vary

Investigations 1–6: identifying background assumptions

44



with factors such as severity of condition or
believed/experienced effectiveness of the standard
treatment. Indeed, it would be rational for
patients who are deciding whether or not to take
part in a trial to engage in a risk–benefit analysis
of the treatments under comparison, taking into
account their personal values as well as what is
currently known.117 Then, a preference for a
treatment based on its newness may be justified in
very limited circumstances, namely when the
alternatives are not expected to work well. Such a
preference for uncertain new treatments ahead of
standard care known to offer only limited, if any,
benefits could be rational and may be grounded
more in hope than in expectation of a more
favourable result. 

Investigation 3: do members 
of the public accept doctors’
individual equipoise and
suggestions of random 
allocation?
(See Robinson and colleagues.118)

Summary
In a between-groups design, this investigation
compared participants’ (n = 82) judgements about
the possibility of a doctor or a lawyer being
completely unsure about which of two treatments,
or two courses of action, was best. Participants
went on to judge whether it was acceptable for a
doctor or lawyer who was completely unsure to
suggest letting chance decide which treatment or
which course of action, or to choose. Neither the
medical nor the legal context involved research,
since the study was interested in whether
participants considered mere uncertainty to be
sufficient grounds for deciding at random. Finally,
participants were asked whether a doctor or lawyer
with a slight personal preference for one
treatment or course of action should reveal that to
the patient or client. There was no difference in
judgements according to context. Participants were
split as to the possibility of individual equipoise.
Most, even among those who accepted the
possibility of equipoise, judged it unacceptable to
suggest letting chance decide which treatment or
course of action to select. There were no grounds
for concluding that mere uncertainty was
considered to be sufficient grounds for
randomising. The majority of participants judged
that the doctor or lawyer should reveal his or her
personal preference, even though other
professionals disagreed with it. 

Background
The study assessed participants’ acceptance of the
possibility of an individual doctor being in a state
of complete uncertainty between two possible
treatments, and their views about the acceptability
of such a doctor suggesting deciding by chance
which of two treatments to offer. It may be rare for
individual trialists to be in equipoise when there is
a state of collective equipoise that provides ethical
justification for the trial.87,88 However, none of the
patient information sheets seen by the authors
makes a distinction between individual and
collective equipoise. Statements such as ‘doctors
do not know which treatment is best’ can be
interpreted as implying individual as well as
collective equipoise. The researchers decided
therefore to find out whether participants
accepted a move from individual equipoise to an
offer of random allocation, instead of attempting
to explain the more complicated situation of
collective equipoise without individual equipoise.
Note that in this investigation participants were
asked about the acceptability of offering random
allocation given uncertainty. There was no
scientific rationale for randomising since there was
no research context. Participants were also asked
whether or not a doctor who had a slight
preference for one or other of the treatments,
which was not necessarily held by colleagues,
should share that view with patients. 

To find out the extent to which participants’ views
were particular to a medical context, a parallel
legal scenario was created. This involved a lawyer
who could advise a client either to go to court or
to settle out of court and in particular
circumstances might be in equipoise about which
was the better course of action. In both the
medical and the legal scenarios a lay person
consulted an expert professional about a matter of
personal importance, and could reasonably expect
that professional to act in their client’s best
interests. When health and illness are involved,
people may be particularly inclined to seek or
assume certainty rather than uncertainty. If so, the
possibility of uncertainty, and of allocating on the
basis of chance, may be better tolerated in the
legal than in the medical context. 

Method
Participants
There were 82 participants (see Table 2). Nine
participants were interviewed individually.

Design
Participants received either a medical or a legal
scenario. 
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Procedure
Participants read one of two scenarios that
provided either a medical or a legal context for
professional uncertainty. The medical context was
the back-pain scenario used in investigation 2,
assessing two usual treatments, A and B, one
involving lots of small painless pulses within a
treatment session and the other involving fewer
but larger painless pulses. The two treatments had
not been compared so the doctor did not know
whether one was better, and only one could be
used on any one patient. The legal scenario
described a similar situation of uncertainty:
participants were asked to imagine that they had
been injured in an accident and had consulted a
lawyer about making a claim for compensation.
The lawyer explained they could either settle out
of court or go to court. The lawyer was sure that it
was better to go to court if the offer was low, and
better to settle if it was high, but the lawyer was
unsure which was better if the offer was of a
medium amount. After participants had read
either the medical or the legal scenario, they read
and gave yes or no answers to two questions: 

� “Do you think the doctor/lawyer could ever be
completely unsure about which of two
treatments is better/what’s best, and truly not
prefer one treatment/course of action over the
other?”

� “If the doctor/lawyer really was completely
unsure, and did not prefer one over the other,

would it be acceptable for the doctor/lawyer to
suggest deciding at random? This would mean,
for example, selecting a treatment/course of
action by using a computer which has no
information about the individual, i.e. by
chance.”

This final sentence was taken from the guidelines
for trial information leaflets produced for UK
MREC.99

Finally participants were asked, “Now suppose the
doctor/lawyer has a hunch that one treatment/
course of action is better than the other, even
though he or she is pretty unsure and knows that
other doctors/lawyers might disagree. Should the
doctor/lawyer reveal his or her view to you the
patient/client?”

Results
The results are summarised in Figure 4, which
shows that for both the medical and legal
scenarios around half of the participants thought
that the doctor or lawyer could be unsure, a
minority thought that it was acceptable to suggest
deciding by chance, and a majority thought that
doctors or lawyers should reveal their own hunches. 

Medical versus legal scenarios
None of the comparisons that follow revealed
differences between the legal and medical
scenarios: 95% confidence intervals of the
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FIGURE 4 Investigation 3: yes responses to questions

A, Medical scenario/can expert be unsure = 43.9% (95% CI 30 to 59%); B, legal scenario/can expert be unsure =
56.09% (95% CI 41 to 70%); C, medical scenario/should expert suggest … = 12.20% (95% CI 5 to 26%); D, legal
scenario/should expert suggest … = 14.63% (95% CI 7 to 28%); E, medical scenario/should expert reveal own view =
65.85% (95% CI 51 to 78%); F, legal scenario/should expert reveal own view = 68.29% (95% CI 51 to 80%)



unpaired difference between scenarios spanned
zero in all cases.

� Acceptance of the possibility of uncertainty:
for both the medical and the legal scenarios,
participants were split as to whether or not the
doctor/lawyer could be completely unsure. In
both cases confidence intervals spanned 0.5:
medical scenario proportion ‘yes’ = 0.44, 95%
CI 0.30 to 0.59; legal scenario proportion 
‘yes’ = 0.56, 95% CI 0.41 to 0.70.

� Suggesting deciding by chance: for both
scenarios, significantly fewer than half of the
participants judged that it would be acceptable
for the doctor/lawyer to suggest deciding by
chance when he or she was completely unsure:
medical scenario proportion ‘yes’ = 0.12, 95%
CI 0.05 to 0.26; legal scenario proportion 
‘yes’ = 0.15, 95% CI 0.07 to 0.28. A problem
with interpreting this result is participants’
unwillingness to accept that the doctor or
lawyer could be completely uncertain; some ‘no’
responders may have been denying the
possibility of uncertainty rather than the
acceptability of suggesting deciding by chance.
However, in the subset of participants who
accepted the possibility of uncertainty, only two
out of 18 judged that it would be acceptable for
the doctor to suggest deciding by chance, and
five out of 23 judged that it would be acceptable
for the lawyer to do so. 

� Revealing own view under uncertainty: the
majority of participants judged that a doctor or
lawyer should reveal his or her own view even if

it was not shared by other professionals, although
for the medical scenario the proportion was
barely above chance (medical scenario 95% CI
0.51 to 0.78, binomial test, ns; legal scenario
95% CI 0.64 to 0.80, binomial test p = 0.029). 

� Qualitative data from interviews: the
interviews suggested that participants
understood the scenario and questions as
intended. Comments about the legal and
medical scenarios were remarkably similar. 
Table 3 contains quotes from interview
participants illustrating the following themes.
Some participants acknowledged individuals’
uncertainty, while others assumed that even if
an individual did not know which course of
action to take, somebody else was likely to know.
Others assumed that a competent professional
would or should know. Only one of the nine
interviewees thought that it was acceptable to
suggest deciding by chance; the others found it
unacceptable. Both sides of whether a doctor
should reveal a hunch about which treatment
was better were represented in the interviews:
“No because it’s only a hunch, it’s not proven or
anything, is it? The hunch could be wrong”;
“It’s all about proof and what he says is going to
have an impact, isn’t it?”; “I’d welcome that”;
“Their advice is what I’ve gone for … whatever
they say I think I always expect to be right”.
Our interviewees thought that the lawyer should
reveal a hunch: “They should be honest with
you particularly if they (lawyer) are acting for
you”; “They could say well I’m not sure, it’s up
to you, don’t let me sway your decision”.
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TABLE 3 Investigation 3: illustrative quotes from interviews (n = 9)

Uncertainty Acknowledging uncertainty:
(equipoise) “He’ll get results but he won’t necessarily get all the feedback to him, will he, of the broader

picture” (doctor)
“Lawyers will never know everything, they will never know the entire story” (lawyer)

Uncertainty as ignorance:
“If they don’t know they should send us to a specialist … who should provide that information”
(doctor)
“I’d have thought if he was totally unsure why not refer to somebody who was sure about what
would be best for you?” (doctor)

Professionals should be certain:
“They must know quite a bit about each one … they should know which one would be best in
your circumstances” (doctor)
“I wouldn’t think he would really be unsure about what’s best, that’s why you would go to them,
wouldn’t you?” (lawyer)

Deciding by chance Acceptable to decide by chance:
(randomisation) “I think it’ll be all right to select at random seeing as they are both roughly the same sort of

treatment” (doctor)
Unacceptable to decide by chance:

“I don’t think chance decisions should be made with your health” (doctor)
“I think it would be pretty unprofessional, I mean he’s got other lawyers in his company that can
advise … I mean taking a chance is probably too much” (lawyer)



Discussion and conclusions
None of the results suggested that participants
thought about uncertainty any differently in the
medical and legal contexts, and in both cases
around half denied the possibility of individual
equipoise. Given the suggestion above that trialists
may often have a preference for one of the
treatments, it could be argued that the
participants’ views were accurate. However, the
interviews provided no sign that participants
accepted collective equipoise and assumed that
individuals would have different views within that.
Rather, the comments suggested that at least some
participants assumed that the required knowledge
would or should be available, and the individual
professional need only seek advice from others to
reduce his or her uncertainty. Although the
medical scenario stated that the two treatments
had not been compared, participants apparently
often failed to realise or accept the implications of
the absence of comparison. 

Even more striking than the lack of acceptance of
individuals’ uncertainty was the view that it was
not acceptable for the uncertain doctor to suggest
deciding by chance. These results indicate that
potential trial participants are unlikely to accept
that mere uncertainty, without any scientific
context, provides sufficient grounds for
randomising. In investigation 6 this was checked
in a slightly different way, by stating that the
imaginary patient was equally willing to receive
either treatment. 

Finally, a small majority of participants preferred
the doctor or lawyer to reveal his or her hunch
about what was best. This may suggest that
participants valued the individual relationship
with the professional, rather than viewing him or
her merely as the means of access to agreed-upon
knowledge.117

Investigation 4: do members of
the public believe that random
allocation has scientific benefits?
(See Robinson and colleagues.118)

Summary
In a repeated measures design, participants 
(n = 67) read two scenarios that described
research contexts. One context involved a group
comparison between two medical treatments, and
the other a group comparison between two
methods of treating sheep for infection.

Participants judged how sure experts would be
about which treatment or method was better if
patients or farmers were allocated to treatment
groups at random, and how sure if allocation was
by choice. In the medical scenario they were also
asked whether it was acceptable for a doctor with
no personal preference, or with a slight preference
for one of the treatments, to invite patients to take
part in a randomised trial. In the medical context
there was no sign that participants saw any
scientific benefit to random allocation over
doctor/patient choice: certainty ratings were no
different in the two conditions. In the sheep
scenario participants judged that knowledge
would be more certain with random allocation
than with farmer choice, but comments made in
interviews suggested that participants
unexpectedly assumed that farmers given free
choice would avoid one of the treatment methods.
There was no sign of genuine understanding of
the scientific reasons for randomising. Participants
judged that it was more acceptable for a doctor
with no personal preference to invite patients to
enter the trial than for one with a preference,
although in both cases the majority of participants
judged it acceptable to offer the invitation. 

Background
There is clear evidence from investigations 1 and
3 that participants found random allocation
unacceptable. In those investigations, participants
were expected to take the perspective of a patient,
in a trial context in investigation 1 and in a non-
research treatment context in investigation 3. In
investigations 4 and 5 participants were
encouraged to take the scientific perspective of
trying to advance knowledge. Given that the
recommended MREC wording for trial
information leaflets includes no scientific
justification for randomising, this study examined
whether, in the absence of any explanation or
justification for randomising, participants
recognised that random allocation has scientific
benefits over allowing patients and doctors to
choose which treatment to have. 

Again, context effects were assessed. In
investigation 4 the comparison scenario involved
two ways of applying chemical treatment to sheep.
Farmers could be allocated one of the two
methods at random, or could be allowed to choose
the method for their flock of sheep. The scientific
benefits of random allocation may be less easily
recognised in the medical scenario, owing to
interference from the knowledge that doctors and
patients normally choose the treatment that they
think is most suitable. 
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Finally, findings from investigation 3 were followed
up. There, around half the participants did not
accept that a doctor could be without a preference
between treatments, and most judged that a
doctor should reveal his or her preference to
patients even when it was not shared by other
doctors. In investigation 4 related questions were
asked, but in a research context. The medical
scenario described two doctors with differing
treatment preferences and asked participants to
consider the acceptability of these doctors inviting
their patients to participate in the randomised
trial. If, as the previous results indicate,
participants tend to assume that doctors will have
a treatment preference, how acceptable do they
find it for such a doctor effectively to suggest
deciding treatment by randomising? 

Method
Participants
There were 67 participants (see Table 2). Eight
participants were interviewed individually.

Design
Participants read both a clinical trial scenario and
a sheep-dip scenario, with order of presentation
alternated between subjects.

Procedure
For the clinical trial scenario, participants read:
“Doctors sometimes have to make careful
comparisons between two treatments in order to
increase our knowledge about which is the best
one. Below is an imaginary account of a typical
comparison. We would like your views about how
this should be carried out.” There followed the
description of treatments A and B for back pain,
used in investigations 2 and 3. The proposed
study was then described: “Doctors want to
compare the two treatments in a scientific study.
500 patients with back pain have agreed to take
part. Half will be given treatment A and half will
be given treatment B. This will be decided
randomly, for example the treatments would be
selected by using a computer which has no
information about the individual, i.e. by chance.”
Participants were then asked “Once the study is
done, how sure do you think doctors would be
about which is the better treatment? Remember
that treatments were allocated at random and
neither doctor nor patient could choose which
treatment a patient had.” Participants judged
whether they thought doctors would be very sure
(4), fairly sure (3), fairly unsure (2) or very unsure
(1), or indicated that they did not know. Next,
participants were asked, “If instead, the doctor
and patient had chosen which treatment each

patient was given, how sure do you think doctors
would be about which is the better treatment?”
Participants judged on the same scale as before. 

In the final section of the trial scenario,
participants were asked to imagine that one doctor
involved in the study (Dr Smith for half of the
participants and Dr Jones for the other half, just
in case name had any effect) thinks that one of the
treatments (treatment A for half of the participants
and treatment B for the other half) might be the
better, even though “as yet there is no firm
evidence for this and other doctors think that
treatment B/A is better. If Dr Smith’s patients
agree to take part, then this would mean that
some of them would be randomly assigned to have
treatment B, the one Dr Smith doesn’t think is as
good. Do you think it would be right for Dr
Smith/Jones to invite his patient to enter the
study?” Participants judged on a five-point scale
from ‘definitely wrong’ (1) through ‘don’t know’
(3) to ‘definitely right’ (5). Participants then made
the same judgements about another doctor, Dr
Jones/Smith, who “thinks both treatments are
useful but is unsure as to which one is better”.
Half of the participants made this latter
judgement before the one about the doctor who
had a preference, and half made it afterwards.

The other scenario described scientists’ comparison
between two ways of preventing sheep from
developing infections. One involved dipping the
sheep in a trough of chemicals, and the other
involved spraying the sheep with the chemicals as
they passed through a plastic tunnel. Random
allocation was described as in the trial scenario
and participants judged how sure scientists would
be at the end of the study about which treatment
was the better, using the same scales as for the
trial scenario. Finally, participants judged how sure
the scientists would be if farmers had chosen
which treatment to use on their farms. 

Results
Certainty judgements
The results suggest that participants as a group
did not think that randomisation offered any
advantage in the clinical context, though they may
have done so in the context of sheep: the mean
certainty score (SD) for the clinical trial scenario
with random allocation was 2.74 (0.70), and with
patient choice was 2.74 (0.83). For the sheep-dip
scenario the corresponding figures were 3.00
(0.63) and 2.62 (0.86). The certainty scores (1–4)
were analysed using analysis of variance (ANOVA)
with scenario (clinical trial or sheep dip) and
allocation method (random or choice) as repeated

Health Technology Assessment 2005; Vol. 9: No. 8

49

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.



measures, and order of scenarios (trial or sheep
dip first) as a between-group factor. Participants
who indicated that they did not know were
omitted (n = 4). There were no significant main
effects, but the interaction between scenario and
method was significant: F1,59 = 9.86, p = 0.003,
partial �2 = 0.143. This was due to participants’
judging that with sheep treatments, scientists
would be more sure with randomisation than
farmers’ choice, t60 = 2.646, unadjusted p = 0.01,
d = 0.51, but with medical treatments there was
no difference between judgements of how sure
doctors would be with randomisation or choice. 

Qualitative data from interviews
Interviewees’ comments gave some indication of
what they thought about the consequences of
random allocation in comparison to letting
patients and doctors choose their treatment. 

Table 4 contains illustrative quotes from this (and
the next) investigation. A recurring theme was the
idea that more information is taken into account
with patient choice and so the outcome is likely to
be better than with random allocation. One
participant took the view that randomisation was
no better than patient choice at controlling
important variables. Some participants, however,
seemed to judge that allocation or response bias
could be avoided with random allocation.

Some comments about the sheep treatment
scenario were very similar to those given in
connection with the medical scenario: with choice,
farmers could draw on their knowledge to achieve
a better result, although as with the medical
scenario, finding out which treatment was better
was confused with achieving a better result for the
individual sheep. With random allocation,
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TABLE 4 Investigations 4 and 5: illustrative quotes from interviews (n = 8, n = 8)

Randomisation or Randomisation no better than patient choice:
deciding by chance [with randomisation or choice] “We don’t know if they are all suffering from the same sort of

back pain, there’s too many uncertainties … I just think that the findings would be unreliable”
(investigation 4, medical)

[with randomisation or choice] “They are not all being kept in identical conditions so there’s too
many other variants that could affect the outcome of the test … I think you need some control
in there for the results to have any real bearing” (investigation 4, sheep treatment)

Randomisation can reduce bias:
“You would get a good mixture”, [but with choice] “That would be unsure because you would
get so many patients want to do it one way and so many patients do it the other way, you
wouldn’t get a good mixture of the treatments” (investigation 4, medical)

“You’re going to be very honest as to whether it’s worked or not”, [but with choice] “Some
people have expectations, great the doctor says I’m going to feel better so I feel better now”
(investigation 4, medical)

Randomisation results in equal groups:
“they are going to like have been tested themselves each in equal amounts”, [but with choice]
“maybe one washing powder would have been chosen more than the other” (investigation 5,
washing powder)

Choice More information taken into account with choice than randomisation:
“Because the Dr would know the patients’ situation, so he would be able to distinguish which
one of the two treatments would probably work better in that situation so he would be able to
clarify a bit more” (investigation 5, medical)

“They might have an understanding of what’s best for them …” (investigation 4, sheep
treatment)

“they know the situations don’t they so … they’d know which one would probably be better for
them” (investigation 5, washing powder)

In light of no benefit from randomisation choice is better:
“at least you have the choice. It’s better to have a choice than to have no choice at all”
(investigation 5, washing powder)

Differences between Lack of variation or influence of sheep (investigation 4)
contexts “Sheep are sheep at the end of the day … . I think because it is totally fifty–fifty on the treatment

they would be very sure what the outcome would be”

Strong farmer preferences (investigation 4)
“I’m looking at sort of financial reasons … to do things they have done in the past … . They
might want to stick with the dip”



although again there were concerns over lack of
control, some interviewees seemed to think that
this was less of a problem with sheep than with
people. Comments about the sheep treatment
scenario helped in interpretation of the finding
reported above, that randomisation was judged to
lead to greater certainty than allowing farmers to
choose. Unexpectedly, some interviewees assumed
that randomisation was the better method because
if farmers could choose, they would all choose the
sheep dip rather than the tunnel since they would
then not have to invest in new equipment
(although there was no information in the scenario
to suggest this). There was no indication that
participants appreciated the scientific reasons for
randomising in the context of the sheep dip.

Implicit in two interviewees’ discussions about
controlling important variables was the idea of
taking into account key characteristics such as age,
gender, severity and type of illness in assigning
patients to treatment. The acceptability of such a
form of assignment is explored further in
investigation 6.

Acceptability of inviting patients to enter the
trial: effect of doctor’s preference
The mean (SD) rating of how right it would be for
a doctor with a preference for one of the
treatments to invite patients to enter the trial was
3.21 (1.27), and for a doctor with no preference
the mean rating was 3.94 (1.04) (1 = definitely
wrong, 5 = definitely right). 

An ANOVA was conducted on the right/wrong
scores (1–5), preference versus no preference as a
repeated measure, and order of scenarios as a
between-group factor. For this analysis, ‘don’t
know’ judgements (rated 3) were included. There
was a significant main effect of doctor preference
(F1,64 = 17.69, p < 0.001, partial �2 = 0.217).
Participants revealed a clear view that it was more
acceptable for a doctor in a state of individual
equipoise to invite patients to enter a randomised
trial, than for a doctor who had a slight preference
for one of the treatments. Despite this difference,
the majority of participants judged that it was
right for the doctor to invite patients to enter the
trial (48 out of 54 when the doctor had no
preference; 34 out of 54 when the doctor had a
slight preference), whether or not the doctor had a
preference.

Discussion
The results give no indication that participants
appreciated the scientific benefits of random
allocation of treatments in a clinical trial over

patient choice. The most common response was to
judge that doctors would be fairly sure which
treatment was better with either method (50% of
participants judged in this way for patient choice,
and 46% did so for random allocation). Although
the statistical analysis suggested that the benefits
of random allocation were more likely to be
appreciated for the sheep treatment scenario, the
data from the interviews did not reveal
understanding that random allocation avoids bias.
On the contrary, they raised the possibility that
the result was due to participants making
unforeseen assumptions about farmers’ choices;
this possibility was followed up in investigation 5. 

As expected, participants considered it less
acceptable for a doctor to invite patients to enter a
randomised trial when he or she had a personal
preference for one of the treatments. What was
surprising was the finding that just over half of the
participants judged it acceptable for the doctor
with a preference to offer the invitation. Given the
low acceptability in investigations 1 and 3 of a
doctor suggesting letting chance decide on
treatment in conditions of uncertainty, and given
that inviting patients to enter a randomised trial is
effectively the same as suggesting random
allocation of treatments, this raises the possibility
that the presence of a research context is highly
relevant to participants’ acceptability judgements.
Yet there was no sign that participants recognised
the scientific reasons for randomising. This issue is
explored further in investigations 6 and 7. 

Investigation 5: do members of
the public believe that random
allocation has scientific benefits? 
A follow-up to investigation 4
(See Robinson and colleagues.118) 

Summary
In a repeated measures design, participants 
(n = 67) read two scenarios that described
research contexts. One context involved a group
comparison between two medical treatments, and
the other a group comparison between two
washing powders. Participants judged how sure
experts would be about which treatment or
washing powder was better if patients or
householders were allocated to groups at random,
and how sure if allocation was by choice. In
neither context was there any indication that
participants saw any scientific benefit to random
allocation over free choice: certainty ratings were
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no different in the two conditions. There was no
sign of genuine understanding of the scientific
reasons for randomising.

Background
Given the authors’ suspicions that the results with
the sheep treatment condition in investigation 4
were due to participants assuming that free choice
would lead to unequal numbers in the comparison
groups, rather than to understanding of the
scientific benefits of randomising, this study
checked whether participants recognised such
benefits, and whether or not there were context
effects. 

Method
Participants
There were 67 participants (see Table 2). Eight
participants were interviewed individually.

Design and procedure
The design and procedure were the same as for
investigation 4, except that the sheep treatment
scenario was replaced with one involving a
comparison of two washing powders, and
acceptability judgements were not elicited.

Results
The results suggest that participants saw no
advantage of randomisation in either context: for
the clinical trial scenario the mean certainty score
(SD) with random allocation was 2.95 (0.71) and
with patient choice it was 3.10 (0.85). For the
washing-powder scenario the corresponding
figures were 2.97 (0.72) and 2.90 (0.83). The
certainty scores (1–4) were analysed using ANOVA
with scenario (clinical trial or washing powder)
and allocation method (random or choice) as
repeated measures, and order of scenarios (trial or
washing powder first) as a between-group factor.
Participants who indicated that they did not know
were omitted (n = 5). There were no significant
main effects. The interaction between scenario
and method approached significance: (F1,56 = 3.54,
p = 0.065, partial �2 = 0.059). If anything, this
reflected a different pattern from the significant
interaction found in investigation 4: there was a
non-significant tendency for participants to give
higher certainty scores with patient choice in the
clinical scenario than in any of the other
conditions. 

Qualitative interview data
See Table 4 for examples of comments. As in
investigation 4, the view that more information is
taken into account with patient choice was voiced,
although more interviewees in this group felt that

the methods were equivalent (either just as sure or
just as unsure with each). One participant
concluded that choice was more desirable. Two
participants saw an advantage of randomising in
that it ensured equal-sized groups, whereas choice
might not, but they saw no other benefit. Two
other participants raised the concern of response
bias if patients/householders chose and believed
their choice to be better, but no interviewees in
this group considered randomisation to be
advantageous in reducing allocation bias. Most
participants’ comments indicated that they
thought no differently in the clinical and non-
clinical scenarios. 

Discussion
For the clinical trial scenario, the results confirm
those of investigation 4: there was no sign that
participants as a group thought that a more
certain result would be achieved by allocating
treatments at random rather than by patient
choice. The authors had wondered if participants
would find it particularly hard to adopt a scientific
perspective in a clinical context, and might
acknowledge the scientific benefits of random
allocation in a non-clinical context. This proved
not to be the case with the washing-powder
scenario, in line with the suspicion that the
quantitative result from the sheep treatment
scenario was not due to understanding of the
scientific benefits of randomisation. 

Investigation 6: do members of
the public accept clinicians’
individual equipoise? Do they
accept random allocation in a
research context? Do they
recognise the scientific benefits of
random allocation?
(See Robinson and colleagues.118)

Summary
Participants (n = 128) read a scenario involving
either a treatment or a medical research context.
Participants judged whether an individual doctor
could be completely unsure about which treatment
was better and whether it was acceptable to
suggest letting chance decide which treatment the
patient was to receive. Participants who received
the research context also judged how certain
doctors would be about which treatment was better
with random allocation, and how certain with a
design in which matched groups were deliberately
set up. In this latter design patients and doctors
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had no control over which treatment the patient
would receive, but participants might envisage
scientific benefits and might find it more
acceptable in comparison with random allocation.
If so, this might give an indication of how to
explain the benefits of random allocation. Results
indicated that around half of the participants
denied the possibility of individual equipoise, and
a majority thought that suggesting randomisation
was unacceptable. Research rather than treatment
context had no effect on the former, but possibly
rendered randomisation less unacceptable. There
was no sign of appreciation of scientific benefits of
random allocation over matched groups.
Participants tended to misinterpret the matched
design as involving doctor/patient choice. 

Background
This investigation attempted to bring together
and clarify the previous results. First, the study
looked again at acceptance that a doctor might be
in equipoise. In investigation 3 around half of the
participants were unwilling to accept that an
individual doctor could be completely unsure
about which of two treatments was better.
Comments made in interviews suggested that they
sometimes assumed that a more expert colleague
would know which treatment was better (even
though it was stated that the treatments had not
been compared), so in investigation 6 that
possibility was excluded by making explicit that
there was no agreement among experts. A new
condition was included in which the question
about which treatment was better was the subject
of a research study. Participants might more
readily accept the possibility of equipoise in a
research context that makes it legitimate,
compared with a treatment context in which
uncertainty is perhaps an anomaly. 

Next, the study looked again at the acceptability of
a doctor suggesting letting chance decide which of
two treatments a patient was to receive. This time
it was stated that the patient was willing to receive
either treatment. This wording avoided
participants having to assume that the doctor was
completely unsure. The results of investigation 4
(in which participants judged whether it was
acceptable for a doctor to invite patients to enter a
randomised trial) raised the possibility that
participants might judge random allocation to be
more acceptable in a research context; to find out,
a research context was compared with a treatment
context. 

Finally, the results of investigations 4 and 5 were
built on by examining again participants’

recognition of the scientific benefits of random
allocation. This time the study compared their
judgements of how sure experts would be with
random allocation, with judgements of how sure
they would be if matched groups were created.
Comments made in the interviews of
investigations 4 and 5 prompted the creation of
this new condition. Some interviewees saw the
need to take into account patient characteristics
that might influence outcome. The researchers
wondered whether participants would recognise
the scientific benefits of a design in which groups
were deliberately matched on certain
characteristics. If so, would allocation to such
groups be judged acceptable even though, just as
with random allocation, doctor and patient would
have no control over the group to which a
particular patient was allocated? If it were found
that deliberate matching was judged both
scientifically beneficial and acceptable, this might
indicate a way of explaining the reasons for
random allocation in trials.

Method
Participants
There were 128 participants (see Table 2).
Nineteen participants were interviewed
individually.

Design
There were eight groups: participants received
either a back-pain or an arthritis scenario, with
either a treatment or a research context, and with
questions about the knowledge gained with
random allocation either preceding or following
questions about the knowledge gained with
matching. 

Procedure
Half of the participants read a scenario focused on
two possible standard treatments for back pain as
used in investigations 2–5, and the other half read
a scenario focused on two possible standard
treatments for arthritis as used in investigation 2.
For both the back-pain and the arthritis
treatments participants were told, “The two
treatments have not yet been compared and there
is no agreement amongst the experts as to which
one is better.” This was intended to indicate a
state of collective equipoise. 

For the participants in the treatment context
conditions, the subsequent procedure was as
follows. Participants answered yes or no to the
uncertainty question, “Do you think the doctor
could ever be completely unsure about which of
the two treatments is better, and truly not prefer
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one treatment over the other?” This was followed
by the acceptability question, “Suppose you and
your doctor agree that you would be equally
willing to receive either of the treatments, would it
be acceptable for the doctor to suggest deciding at
random?” (followed by clarification about
allocating by computer as in investigation 3). 

For participants in the research context conditions
these two questions were preceded by the
statement, “Your doctor asks if you would be
willing to take part in a study comparing the two
treatments. 500 people with arthritis/back pain will
participate.” The uncertainty question followed:
“Do you think the doctor could ever be completely
unsure … ?” The acceptability question was put
within the context of the research study: “There
are two ways of carrying out a study like this. In
the first way you will be allocated to have one
treatment, either A or B, at random … .” 

Following the acceptability question, participants
given the research context answered an additional
question about the knowledge gained from the
study: “If they allocate 250 patients to each of the
treatments at random, once the study is done how
sure do you think the experts would be about
which is the better treatment?” As in investigations
4 and 5, participants gave a rating from ‘very sure’

(4) to ‘very unsure’ (1), or indicated that they did
not know. 

Participants given the research context also made
acceptability and knowledge judgements about a
second way of allocating treatments, by matching:
“In the second way your details will be given to
the research team who will ensure that the group
of people receiving treatment A and the group of
people receiving treatment B are well matched.
They will allocate one treatment, either A or B, to
you. Neither you nor your doctor will have any
control over which treatment you receive. Would it
be acceptable for the doctor to suggest deciding
by matching?” Participants also judged how sure
experts would be at the end of the study, as for
random allocation. Half of the research context
participants made their judgements about
acceptability of and knowledge gained from
random allocation before their judgements about
the matched design, and half had the reverse
order. 

Results
Figure 5 shows the percentage of participants
answering ‘yes’ to the questions about the doctor’s
uncertainty and acceptability of random allocation
or matching. The figure suggests that many
participants in both the research and the
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FIGURE 5 Investigation 6: yes responses to questions

A, Treatment context/could doctor be unsure? = 43.90% (95% CI 30 to 59%); B, research context/where randomisation
question asked first. Could doctor be unsure? = 54.76% (95% CI 40 to 68%); C, research context/whole sample. Could
doctor be unsure? = 53% (95% CI 43 to 64%); D, treatment context/acceptable to suggest by chance? = 25% (95% 
CI 14 to 40%); E, research context/where randomisation question asked first. Acceptable to suggest by chance? =
43.90% (95% CI 30 to 59%); F, research context/whole sample. Acceptable to suggest by chance? = 51% (95% CI 40 to
61%); G, research context/whole sample. Acceptable to suggest matching? = 75% (95% CI 65 to 83%)



treatment contexts thought that the doctor could
not be unsure, and many found it unacceptable for
the doctor to suggest deciding by chance. There is
a hint that randomisation may be less
unacceptable in the research context. These effects
were checked statistically. 

Acceptance of possibility of uncertainty in
research and treatment contexts
To compare views about participants’ acceptance
of the possibility of uncertainty in treatment and
research contexts, only research context
participants who were asked about the random
method first (before matching) were included,
since random allocation was the only method in
the treatment context. In both the treatment and
the research scenarios, participants were split as to
whether or not the doctor could be completely
unsure, in both cases confidence intervals spanned
0.5 (treatment scenario proportion ‘yes’ = 0.44,
95% CI 0.30 to 0.59; research scenario,
randomisation first, proportion ‘yes’ = 0.55, 95%
CI 0.40 to 0.68). Participants found it no easier to
accept an individual doctor’s uncertainty in a
research than in a treatment context: confidence
intervals for unpaired differences spanned zero in
the arthritis and back-pain scenarios considered
separately, and for the two combined. 

Acceptability of suggesting deciding by chance in
research and treatment contexts
Again, the treatment context was compared with
the randomisation-first research context. In the
treatment context significantly fewer than half of
the participants judged it acceptable for the
doctor to suggest deciding by chance (proportion
‘yes’ = 0.25, 95% CI 0.14 to 0.40). For the
research context, participants were more split
(proportion ‘yes’ = 0.44, 95% CI 0.30 to 0.59).
However, confidence intervals for unpaired
differences between treatment and research
contexts spanned zero in the arthritis and back-
pain scenarios considered separately, and for the
two combined, providing no clear evidence that
the two contexts differed in the acceptability of
random allocation. Post hoc, participants who had
the matched design first (labelled ‘research
context, whole sample’ in Figure 5) were included,
and comparing this larger sample of 83 for the
research context with the treatment context,
randomisation was found to be more acceptable in
the research context (overall unpaired difference
= 0.26, 95% CI 0.07 to 0.41).

Acceptability of matching
Participants in the research context made
judgements about the acceptability of a matched

design as well as of randomisation. Thirty-four
participants found both allocation methods
acceptable, 14 found neither acceptable, 26 found
only matching acceptable and seven found only
randomisation acceptable (missing data n = 6).
Matching was judged more acceptable than
randomisation (paired difference = 0.23, 95% CI
0.10 to 0.36). 

Qualitative data about matching
Comments made in the interviews indicate why
participants judged matching to be more
acceptable than randomising. Thirteen
interviewees received the research context and so
had the opportunity to talk through their views
about the matched groups design. Only four of
these appeared to have interpreted the design as
intended, that is that two matched groups would
be created and neither doctor nor patient would
have control over the group to which an individual
patient was allocated. In contrast, seven
interviewees appeared to have interpreted the
design as matching treatments to patients, and
three of these judged matching to be more
acceptable than random allocation for that reason:
“I think you’d have a better success with this one,
you and the doctor actually getting together and
deciding together if it could work for you” (note
also the focus on individual treatment success
rather than gain in scientific knowledge); “Yes
that’s taking into account their medical history,
their age, weight whatever, everything you know as
a doctor about your patient and saying yes this
probably would be the best one.” These
participants appeared to be drawing on a schema
for standard allocation of treatment, rather than
taking on board the research context. For the
remaining two of the 13, it was unclear how they
had interpreted matching. 

Knowledge gained with randomising and
matching
Participants given the research context made
judgements about the knowledge gained with
random allocation and with matching. The mean
certainty score (SD) with random allocation was
2.64 (0.74), and with matching it was 2.77 (0.64).
Certainty ratings (1–4) were analysed by ANOVA,
with design (random allocation versus matching)
as a repeated measure and order (random or
matching first) as a between-subjects variable.
Participants who judged that they did not know 
(n = 15) were excluded from this analysis. The
ANOVA showed no significant main effects or
interactions. The results give no indication that
participants discriminated between random
allocation and matching in terms of the

Health Technology Assessment 2005; Vol. 9: No. 8

55

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.



knowledge derived from the study. For both
methods, the majority of participants judged 
that experts would be fairly sure: 46 out of 85
(54.1%) with randomisation and 54 out of 86
(62.8%) with matching. Note, however, that the
knowledge judgments need to be interpreted
taking into account the information mentioned
above, that some participants apparently treated
the matching design as equivalent to patient
choice. 

Discussion and conclusions
The previous finding was confirmed, that around
half of the participants did not accept that a
doctor might genuinely not know what treatment
is better. In this study it was made explicit that
there was a state of collective equipoise, and
participants again remained split as to whether or
not an individual doctor could be in equipoise. It
made no difference when the state of uncertainty
was within a research context. 

As in investigation 3, more than half of the
participants thought it unacceptable for the doctor
to suggest deciding by chance in a treatment
context. There was a hint that randomisation
might be less unacceptable in a research context,
although even then only around half of the
participants judged it to be acceptable.

As in investigations 4 and 5, participants seemed
to be insensitive to the advantages and
disadvantages of different allocation methods for
achieving an advance in knowledge. In
investigations 4 and 5 they did not judge that
more knowledge would be derived from a study
involving random allocation than from one in
which patients chose their treatment. In
investigation 6 they judged random allocation to
be no more informative than matching. At least
some participants, though, appear to have
interpreted matching as involving patient choice,
so judgements about knowledge gained need to be
interpreted within that context.

The same proviso applies to the finding that
participants judged allocation to matched groups
to be significantly more acceptable than random
allocation. Although only a small subsample of the
participants talked through their answers, the high
incidence of clear misunderstanding of the
matched design argues against accepting the
quantitative result at face value. There is a strong
suspicion that the higher acceptability ratings
difference can be accounted for by participants
wrongly assuming that treatments would be
matched to patients’ needs. 

This unexpected interpretation of the matched
groups design is of interest. It is in line with
Appelbaum and colleagues’59 argument that trial
participants are inclined to fall back on their
assumption that treatments are selected in
accordance with patients’ needs. Even though the
scenario stated “Neither you nor your doctor will
have any control over which treatment you
receive”, some (but not all) participants seemed to
overlook this. The very problem that prompted
this research intruded even when participants were
encouraged to take a scientific perspective on the
trial, rather than the perspective of a patient
receiving treatment within the trial. 

Investigations 1–6: general
discussion and conclusions
This research arose from the considerable body of
evidence that despite efforts to simplify language
and otherwise clarify trial information,
participants in RCTs seem still to be at risk of
failing to grasp, or of losing sight of, information
that allocation to treatment arms is at random,
and about the initial state of equipoise. 

At the beginning of this section four implicit
assumptions were identified that underlie the
recommended MREC description of what happens
in a randomised trial: 

� that a computer can allocate randomly, by chance
� that doctors might not know which way of

treating patients is best
� that when it is not known which treatment is

best, it is ethically acceptable to randomise
� that there are scientific benefits to random

allocation.

Two additional questions were asked:

� Does medical treatment versus research context
affect judgements? 

� Does medical versus non-medical context affect
judgements?

The results of investigations 1–6 suggest that
many participants shared only the first of these
four assumptions. There was no sign of different
judgements between medical and non-medical
contexts, although within a medical context there
was weak evidence that random allocation is more
acceptable in a research than in a treatment
context. The following text considers the evidence
in relation to the first, third, second and fourth
assumptions (in this order), and its implications.
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Do participants believe that a
computer can allocate randomly? 
A prevalent view in the published literature is that
patients in trials simply fail to understand the
concept of random allocation, and their explicit
definitions of ‘random’ may support this view.
When looking at participants’ working
understanding, however, a different picture
emerges. The results of investigation 1 suggest
that this is not the main reason for patients’
reported failures to understand that treatments
were allocated randomly in trials. Most, although
not all, participants appeared to share the authors’
views about which allocation methods were
random and which were non-random. In
particular, there was little sign of difficulty with the
MREC recommended statement that a computer
with no information about the individual allocates
at random. There was no sign of different
judgements in medical and non-medical contexts. 

Do participants consider it ethically
acceptable to randomise given
uncertainty?
Rather than a failure to understand what random
allocation is, the results highlight the
unacceptability of random allocation, a finding
that has also been reported in the published
literature summarised in Chapter 2 (‘Extracted
studies on attitudes towards randomisation in the
context of clinical trials’, p. 19). Many participants
in investigation 1 judged the random methods to
be unacceptable in a medical context, even when a
brief justification for randomisation was included.
Participants in investigations 3 and 6 also often
found it unacceptable for a clinician to suggest
allocating treatments at random in a treatment
context. In investigation 6, when the patient was
described as equally willing to receive either
treatment, there was weak evidence that a research
context rendered randomisation less unacceptable.
Participants may have accepted that when current
knowledge gives no grounds for choosing between
treatments, and the patient has no preference,
nothing is lost if chance decides which one the
patient has. This view was certainly not prevalent. 

In investigation 4, participants tended to judge
that it was acceptable for a doctor to invite
patients to enter a randomised trial, even when
that doctor had a preference for one of the
treatments. This result appears to contradict the
suggestion that randomisation is often
unacceptable even in a trial context. In
investigation 7 this issue was examined by making
a direct comparison between the acceptability of
suggesting allocating treatments at random in a

trial context, and of inviting patients to enter a
randomised trial. The two are effectively the 
same, but the precise wording used and their
different emphases may lead to different
judgements. 

Why might it be unacceptable to suggest allocating
treatments at random? One relevant factor is likely
to be treatment preferences. The initial
exploration of this built on the published
literature by examining experimentally whether
participants tended to assume that a treatment
described as new will be better than a standard. If
they do, they might justifiably expect that the
better treatment should be available on demand
or according to need, rather than by random
allocation. However, the results of investigation 2
suggested that merely describing a treatment as
new was not sufficient to engender a preference
for it. The contrary view expressed in the
literature was based on clinical impression or the
necessarily confounded comparisons that can be
made ethically in a real trial setting. Had the
investigations found that participants tended to
assume that new treatments are better, they could
have explored ways of highlighting the distinction
between the hope that motivates a trial of a new
treatment, and the current state of equipoise
which justifies random allocation. Given that this
seemed not to be a fruitful line to pursue, the
subsequent experiments used scenarios in which
both treatments under comparison were already in
standard use.

Do participants accept that doctors
may not know which way of treating
patients is best? 
Next, instead of focusing on participants’ own
treatment preferences, we examined participants’
beliefs about doctors’ treatment preferences.
Randomisation may be considered unacceptable if
participants assume that doctors judge one
treatment to be better than the other (although
recall the finding mentioned above that just over
half of participants in investigation 4 judged it
acceptable for a doctor with a preference to invite
patients to enter a randomised trial). In
investigation 3, and again in investigation 6,
around half of the participants were reluctant to
accept that an individual clinician could be
completely unsure about which of two treatments
was better. This was the case in both treatment
contexts (investigations 3 and 6) and research
contexts (investigation 6). Furthermore, in
investigation 3 a small majority of participants
judged that clinicians should reveal their hunches
to patients. 
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The belief that doctors cannot be in individual
equipoise may well be accurate. Perhaps many
trialists do hold weak (or even strong) treatment
preferences within the context of collective
equipoise. However, so far as can be ascertained,
statements of equipoise in trial information
leaflets make no distinction between collective and
individual equipoise. Participants who are given
the information that “doctors do not know which
treatment is best” are unlikely to work out for
themselves that although individual doctors may
have preferences there is no consensus view that
one treatment is better than the other. In
investigations 8 and 9 an attempt was made to
explain equipoise in this way, and to explain that
random allocation offers a way of avoiding the
bias that may arise if doctors suggested treatment
on the basis of their individual preferences. 

Do participants perceive scientific
benefits to random allocation? 
An explanation for the scientific reasons for
random allocation appears to be necessary. The
participants assumed that just as much 
knowledge would be gained about which treatment
is better if patients and doctors chose their
treatment as would be gained if treatments were
allocated at random. This was found in
investigations 4 and 5. In investigation 6
participants did not discriminate between random
allocation and a matched design in terms of the

knowledge gained, although the matched design
was sometimes misinterpreted as involving patient
choice. 

Taken together, the results of investigations 1–6
render it unsurprising that many recruits to RCTs
apparently fail to make sense of descriptive trial
information about equipoise and randomisation.
Importantly, even if potential recruits fully
understood the initial state of collective equipoise
and the scientific rationale for randomising, they
may still have their own preferences for one
treatment and for this or other valid reasons
choose not to enter the trial. Furthermore, they
may still think it wrong to offer random allocation:
understanding the perspective of the trialists does
not require accepting it as valid. Even among
clinicians whose understanding is certainly not in
doubt, different views are held about the relative
value of knowledge gained from randomised and
non-randomised trials (e.g. Abel and Koch,119

Herman120 and Pullman and Wang121). The
present results suggest that clear, descriptive trial
information may not permit potential trial recruits
to hold such an informed view. 

A next step is to ascertain the consequences of
providing potential recruits with an accessible
explanation of the scientific benefits of random
allocation given collective equipoise, and this step
is taken in investigations 7–9. 

Investigations 1–6: identifying background assumptions
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The main argument so far is that trial
participants fail to take in or remember

information about random allocation and
equipoise because it makes little sense to them:
they commonly do not accept that doctors may
not know which treatment is best, they see no
scientific reasons for randomising and they find
random allocation unacceptable. In general, to
draw on the discussion of scripts and schemas in
Chapter 2 (‘Reflections drawing on theory and
evidence from experimental psychology’, p. 26),
potential participants appear to have no relevant
‘research’ schema to draw upon, even when (as in
investigations 4–6) the scenario emphasises a
research rather than a treatment perspective. In
the final three investigations the aim was to
identify a way of helping participants to recognise
the scientific benefits of random allocation over
doctor/patient choice, on the assumption that if
they understood the reason for random allocation
they would be more likely to take in and
remember the fact of random allocation. This may
be seen as helping participants to construct a
relevant research schema on which to hook trial
information. 

It may be that appreciation of the scientific
benefits of randomisation was associated with
finding randomisation more acceptable, and this
was checked in investigation 7. One publicly
available justification for random allocation is the
one provided in the CERES guidelines (see
‘Descriptions of randomisation and equipoise in
trial information leaflets’, p. 24),97 which was used
in investigation 1. There, it was found inclusion of
this justification did render random allocation by
computer less unacceptable compared with no
justification. Investigation 7 checked whether or
not the CERES justification helped participants to
recognise the scientific benefits of random
allocation over doctor/patient choice. This was
assessed with the measure used in investigations
4–6, in which participants judge how sure experts
will be about which is the better of two treatments
with random allocation, and with doctor/patient
choice. Greater certainty scores for random
allocation are taken to indicate appreciation of its
scientific benefits. 

In investigations 8 and 9 the researchers
compared the CERES justification with their own
extended explanation of the reasons for
randomising, which drew on the findings from
investigations 1–6. For example, given
participants’ unwillingness to accept that doctors
may not know which treatment was best, equipoise
was described in terms of doctors having different
hunches with no overall agreement among them. 

Investigation 7: does the CERES
brief justification for
randomisation help people to
understand the scientific benefits?
Summary
In a between-groups design, participants (n = 128)
read a scenario that described a comparison of two
treatments and included either the CERES brief
justification for randomisation or a control
description that was intended to make random
allocation just as salient but with no justification.
Participants judged how sure doctors would be
about which treatment was better with random
allocation and with doctor/patient choice. In
addition, participants judged the acceptability
either of the doctor suggesting selecting patients’
treatment at random, or of the doctor inviting
patients to enter the randomised trial. There was
no difference between groups in certainty
judgements, and certainty judgements were no
higher for random allocation than for
doctor/patient choice. The CERES justification
appeared not to be effective in helping
participants to understand the scientific benefits of
random allocation. Acceptability judgements were
higher for inviting patients to enter the
randomised trial than for suggesting selection of
treatment at random, perhaps because
participants did not reflect on the implications of
entering a trial for allocation of treatment. 

Background
The first aim of this investigation was to find out
whether the CERES brief justification for
randomisation helped participants to appreciate
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that doctors would be more certain about which of
two treatments was the better, than they would be
if doctors and patients chose their treatment. The
comparison condition included a bland
description of random allocation which, the
authors judged, made the fact of randomisation
just as salient as did the CERES justification, but
without providing any scientific justification. 

The second aim was to examine the apparently
contradictory judgements made in investigation 4,
where 89% of participants judged it acceptable for
a doctor with no treatment preference to invite
patients to take part in a randomised trial, and in
investigation 6, where only 51% judged it
acceptable for a doctor to suggest allocating
treatments at random as part of a research study.
Here, the two questions were compared within a
single investigation to find out whether the
slightly more oblique reference to random
allocation really does result in greater
acceptability.

Method
Participants 
There were 128 participants (see Table 2). Fifteen
participants were interviewed individually. 

Procedure
This was based closely on the procedure used in
investigations 4–6. Participants read a brief
description of a research study comparing two
potential treatments for back pain. For half of the
participants this included the CERES brief
justification for randomisation: “Randomised
studies are the most exact and fair way to test
which treatments work best. They are less likely to
have, for example, people who are older or sicker
in any one group. Every year thousands of people
take part in them.” The other half were given a
description of randomisation of approximately the
same length, which highlighted the fact of
randomisation without giving a rationale: “In
randomised studies, the treatment each patient

gets is decided in a completely different way than
usual. This is an important part of study design
and every year thousands of people take part in
such studies.” After reading the description,
participants rated how certain (1 = very unsure, 4
= very sure) experts would be about the best
treatment if allocation to the experimental groups
occurred (1) randomly or (2) on the basis of
doctor/patient choice. 

Finally, imagining themselves as suffering from
severe back pain, and in the context of the
randomised research study, half of the participants
answered yes or no to “Would it be acceptable for
your doctor to invite you to take part in the
randomised research study?” and the other half
answered “Would it be acceptable for your doctor
to suggest your treatment (A or B) be selected at
random as part of the research study?” 

Results and discussion
Certainty judgements with randomisation and
doctor/patient choice
The results appear in Table 5. There appears to be
no discrimination between the two allocation
methods for either the group given the CERES
explanation or the control group given a
description only. This impression was confirmed
using ANOVA with allocation method (random
versus doctor choice) as the repeated measure and
condition (CERES versus description only) as a
between-subjects factor. This analysis found no
significant main effect of condition (F1,115 = 0.023,
p = 0.880, partial �2 = <0.001) or allocation
method (F1,115 = 0.026, p = 0.873, partial 
�2 = <0.001) and no significant interaction
between the two (F1,115 = 0.437, p = 0.510, partial
�2 = <0.004). As a means of raising awareness of
the scientific benefits of randomisation, the
CERES justification appears to be ineffective. 

Acceptability of randomisation
The percentage of participants saying that
randomisation is acceptable is shown in Figure 6.
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TABLE 5 Investigation 7: certainty judgements for random allocation and doctor/patient choice (1 = very unsure, 4 = very sure)

Condition

CERES Description only

Random allocation Doctor/patient Random allocation Doctor/patient 
(n = 62)a choice (n = 61)a choice

(n = 60)a (n = 59)a

Mean certainty score (SD) 2.84 (0.66) 2.75 (0.84) 2.80 (0.69) 2.80 (0.78)

a ‘Don’t know’ responses excluded.



To analyse acceptability judgements, ‘not
acceptable’ and ‘don’t know’ responses were
combined. Participants were more likely to say that
it was acceptable for the doctor to invite them into
randomised research trials than to suggest their
treatment be selected at random (2 × 2 �2 = 6.646,
df = 1, p = 0.01, w = 0.228). Why? The two
questions amount to exactly the same thing.
Possibly the more acceptable wording is a less
blatant invitation to be randomised (in line with
Corbett82): participants may fail to make the
connection between entering a randomised trial
and having treatment allocated at random.
Comments from the interviews, reported below,
are in line with this.

From Figure 6 the acceptability of randomisation
seems markedly higher than was found before. In
investigation 3, when asked in the context of a
medical treatment scenario, only five out of 41
participants (12.2%) thought it acceptable for the
doctor to suggest selecting treatment at random.
In investigation 6, in a treatment context ten out
of 40 (25%) thought randomisation acceptable,
compared with 42 out of 83 (50.6%) in a research
context. Here, 40 out of 64 (62.5%) judged it
acceptable for the doctor to suggest selecting their
treatment at random. What causes this variation in
responses? There are various possible
explanations, which are not mutually exclusive:

� There are significant differences between the
samples, but these are unlikely to account for

the results. Participants in investigation 7 were
younger than those in investigation 6, and less
well academically qualified (p < 0.001 in both
cases). However, post hoc comparisons within
samples offer no hint that participants aged less
than 40 years gave higher certainty ratings for
random allocation than those aged 40 or over,
and if anything the findings go the other way.
Similarly, within samples there was no hint that
participants with ‘A’ levels or above judged
differently from those with lower educational
qualifications. 

� In investigations 3, 4 and 6, but not
investigation 1, judgements of the acceptability
of random allocation were preceded by
judgements of the possibility of a doctor being
in equipoise. There was no equipoise question
in investigation 7. Perhaps participants who
answer the equipoise question in the negative,
having become aware of their view that doctors
already know which treatment is best (or at least
have some idea), then view random allocation
as particularly unacceptable. The high
unacceptability of random allocation in
investigation 1, with no equipoise question,
goes against this suggestion, but it could easily
be tested in a follow-up investigation. 

� The authors consider the most plausible
explanation to be the salience of a research
context. The results of investigation 6 provided
weak evidence that participants found random
allocation less unacceptable in a research than
in a treatment context. In investigation 7 for
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Acceptable to suggest
treatment selected by chance?

(n = 64)
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Acceptable to invite into
randomised trial?
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FIGURE 6 Investigation 7: acceptability judgements (doctor suggesting random selection of treatment or doctor inviting into
randomised trial)

A, Acceptable to suggest treatment = 62.5% (95% CI 50 to 73%); B, acceptable to invite into trial = 82.81% (95% CI
76 to 93%)



the first time participants were asked to judge
the acceptability of randomisation after they
had judged how sure experts would be about
which treatment was better with random
allocation and with doctor/patient choice. This
could have made the research context even
more salient, and could have encouraged
participants to maintain a scientific perspective
when they made their acceptability judgements.
Again, this possibility could easily be tested. 

Comments from interviews
The interviews are consistent with the idea that
the less obvious it is that treatment is going to be
selected at random, the more acceptable
randomisation becomes. Six out of 15 interviewees
were asked the suggestion question. Two found
randomisation acceptable because, “… the
doctor’s just suggesting it … you might go along
with it or you might not” and “(I) didn’t foresee
there being any reason why it was unacceptable”.
Three participants thought suggesting
randomising unacceptable because it contravened
their expectations of the consultation process:
“You don’t walk into the doctors and say, ‘Right,
today it’s heads or tails’” and “Judging from this
there’s no tests been done and how can the doctor
make an assumption about what would be the
correct treatment for you?” The sixth person had
said they did not know whether it was acceptable
for the doctor to suggest their treatment be
selected at random. Of the nine interviewees who
had been asked whether it was acceptable for the
doctor to invite them into the randomised trial,
most of the eight people who said this was
acceptable referred to research, for example
saying, “I think it’s absolutely essential that you
get people to volunteer for all kinds of research”;
“How else would we learn everything?”; “research
is always needed”; “they could find better ways or,
y’know, from research …”. 

Acceptability of suggesting randomisation in
relation to certainty judgements
Finally, the study examined whether participants
who appear to understand the scientific benefits of
random allocation also find it more acceptable.
The acceptability judgements of those who rated
certainty higher with randomisation (15 judged
randomisation acceptable; two unacceptable) were
compared with the combined judgements of those
who rated certainty higher for doctor/patient
choice or saw no difference between the two (22
judged randomisation acceptable; 16
unacceptable). Those who rated certainty higher
with randomisation were more likely to find it
acceptable for the doctor to suggest that their

treatment be selected at random (2 × 2 
�2 = 4.911, df = 1, p = 0.027; w = 0.299). 

This is an important result for the overall account.
It has shown that most people see no good reason
for randomising, and this may be why they fail to
take in or hold on to the information that they will
be randomised. There is an argument for the
importance of providing an accessible explanation
of the scientific reasons for randomising, rather
than just clear descriptions of what will happen in
the trial. Now, an association between recognising
the scientific merits of randomising and the
acceptability of randomising has also been shown,
although a causal relationship between the two has
not been demonstrated. 

Conclusions
There was no evidence that the CERES
justification for random allocation helped
participants to understand the scientific benefits.
In investigations 8 and 9 the CERES justification
was used as a control against which to compare the
authors’ own explanation, devised on the basis of
the findings from investigations 1–6. 

The findings that participants who apparently
recognised the scientific benefits of random
allocation over doctor/patient choice also judged
random allocation more acceptable is potentially
important. It is consistent with the possibility that
many trial participants find randomisation
unacceptable partly because they see no good
reason for it. Previous investigations have shown
that mere uncertainty is not considered sufficient
justification for randomising. The new result from
investigation 7 suggests a further empirical
question: does helping participants to understand
the scientific reasons for random allocation also
tend to render randomisation more acceptable?
The proviso made before, that it is perfectly
legitimate to find random allocation unacceptable
despite fully understanding the scientific reasons
for it, needs to be added again.

Investigation 8: comparison of the
benefits of the CERES justification
for randomising and an extended
explanation
Summary
In a between-groups design, participants (n = 130)
read a hypothetical trial information leaflet that
had embedded within it either the CERES brief
justification for randomisation or an extended
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explanation devised on the basis of results of the
previous investigations. Immediately after reading
the leaflet participants completed tests of
understanding: (1) a task in which they filled in
gaps in a passage of text related but not identical
to the information leaflet; (2) a brief questionnaire
to assess knowledge of randomisation and
equipoise; and (3) the certainty ratings used in
investigations 4–7 to assess understanding of the
scientific benefits of random allocation over
doctor/patient choice. Overall performance in all
three tests was good, although in the gap-filling
task the items about randomisation were relatively
difficult. For the first time in these investigations,
participants rated that doctors would be more
certain of the best treatment with random
allocation than with doctor/patient choice. The
extended explanation was no more effective than
the brief CERES justification. 

Background
Investigation 7 found no evidence that
participants who read the CERES brief
justification understood the scientific benefits of
random allocation over doctor/patient choice. In
investigation 8 the authors aimed to improve on
the CERES justification with their own extended
explanation devised in the light of the results of
investigations 1–6. The CERES wording justifies
the use of random allocation, but does not
attempt to explain how random allocation
achieves its scientific benefits, and makes no
explicit connection between randomisation and
equipoise. It may be taken to imply that mere
uncertainty provides sufficient grounds for
randomising. The results of these investigations
suggest that participants are very unlikely to
consider mere uncertainty sufficient to justify
random allocation, that they are loathe to accept
the possibility of individual equipoise and that
they see no scientific benefits of random
allocation. In the extended explanation these
points were addressed by referring to collective
rather than individual equipoise, by making
clearer the connection between randomisation and
equipoise (which makes random allocation
ethically justifiable, but is not in itself the reason
for randomising) and by trying to make clear the
scientific benefits of randomisation over
doctor/patient choice. 

It is important to be clear that the aim was not to
persuade participants that randomisation is
acceptable, but rather to explain why random
allocation is considered to have scientific
advantages over doctor/patient choice of treatment
when the aim is to compare treatments. As

mentioned previously, participants who fully
understood why random allocation is currently
considered preferable to doctor/patient choice on
scientific grounds may still find it unacceptable. 

The justifications and explanations for
randomisation were embedded within a hypothetical
trial information sheet, for two reasons. First, this
made the overall information load more similar to
that which would be experienced by real trial
participants, and so positive results would be
potentially generalisable to real trial information
sheets. Second, it disguised from participants the
fact that the study was investigating their
understanding of the scientific benefits of
randomisation and so minimised the risk that
their responses would be influenced by this. 

The certainty judgements previously used in
investigations 4–7 were used as outcome measures,
and two additional tests were introduced to gather
a broader range of data from which to infer
participants’ level of understanding. 

Method
Participants
There were 130 participants (see Table 2). There
were no individual interviews. 

Materials
Two versions of an information leaflet about a
fictional clinical trial of two similar treatments for
low back pain were created. The information was
presented in five sections, which covered the
purpose of the research study, the voluntary nature
of participation and right to withdraw, treatment
and assessment procedures, equipoise and random
allocation of treatments, and risks and benefits.
The full versions appear in Appendix 6. One
version, ‘CERES justification’ included wording
taken directly from the CERES guidelines97 (p. 12),
preceded by the MREC description of random
allocation that was used in the previous
investigations. The other version, ‘Extended
explanation’, attempted to improve on the CERES
wording by drawing on the results of the
investigations. The final wording was arrived at
following pilot studies and discussion with users
and practitioners. This discussion took place at a
specially convened workshop attended by all who
were then members of the research team (ER, CK,
AS, RL, DB and SE), other researchers, authors of
guidelines for patients’ information sheets,
medical ethicists and lay representatives.

The two versions of the leaflet contained identical
information and wording except for a paragraph
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describing and justifying random allocation under
the heading ‘What will happen to me if I take
part?’ The CERES wording of this paragraph was: 

“Sometimes because we do not know which way of
treating patients is best, we need to make
comparisons. People will be put into groups and then
compared. The groups are selected by using a
computer which has no information about the
individual – i.e. by chance, at random. One group will
be given Short Pulse Electrotherapy and the other
group will be given Long Pulse Electrotherapy.
Allocating patients to treatment groups at random is
the most exact and fair way to test which treatments
work best. They are less likely to have, for example,
people who are older or sicker in any one group.
Each year thousands of people take part in them.”

The extended explanation was longer and more
complicated, but there was a rationale for
including each part: 

� The explanation avoided implying a state of
individual equipoise, which many of the
participants in previous investigations were
loathe to accept, and instead introduced the
idea of collective equipoise by means of doctors
having different hunches about which treatment
was best. Acting on the basis of hunches could
create bias, but that could be avoided by
randomisation. 

� The explanation retained the term ‘fair’, but
avoided the possible misconception that this
means fairness to patients (‘everybody has a fair
and equal chance of receiving the better
treatment’) rather than a fair comparison
between the treatments. 

� The explanation emphasised that relevant
information would be collected from each
patient, since comments from interviews in
previous investigations suggested that some
participants assumed that since the computer
allocating treatment had no information about
the individual, the researchers would lack such
information for their analyses. This seemed to
be one reason why some participants thought
more certain knowledge would be gained with
doctor/patient choice of treatment. 

The wording of our extended explanation was: 

“This study is being carried out because nobody really
knows whether one treatment is better than the other.
Doctors have different hunches about which is better,
but they don’t agree. We need to compare the two
treatments on patients with similar low back pain.
Half the patients have Short Pulse Electrotherapy and
the other half have Long Pulse Electrotherapy. Each
patient will be followed up and we will record how

well they are doing. If doctors suggested each
patient’s treatment on the basis of their hunches, then
the two groups might be different. For example, more
of the sickest patients might end up being given Short
Pulse Electrotherapy. Then Short Pulse
Electrotherapy is not being given a fair chance. But
we can prevent this bias by using a computer to
allocate patients to receive either Short Pulse
Electrotherapy or Long Pulse Electrotherapy. The
computer does not use information about individual
patients to do this, it uses chance. So long as we
include a large number of patients, this random
allocation makes sure the results will tell us whether
patients do better with one treatment than they do
with the other.”

There were three outcome measures, two of them
new, always presented in the same order. Full
versions of the two new tests appear in Appendix
6. The first required participants to fill in missing
words in a text that covered material presented in
the information sheet. This is known as the cloze
technique122 and allows the assessment of
comprehension without using either forced-choice
questions, which can prompt falsely correct
answers purely through recognition, or open-
ended questions, which can be linguistically too
challenging for this kind of material. Pilot data
confirmed that the level of difficulty was
appropriate. 

The second new test was a brief questionnaire that
included two contradictory statements about
randomisation and two contradictory statements
about equipoise, each of which the participants
judged to be true or false. This questionnaire was
based on a longer one used by Ellis and
colleagues.67 A pilot study showed that
participants not provided with any information
about randomised trials performed poorly (n = 32,
34.4% answered both randomisation questions
correctly and 37.5% answered both equipoise
questions correctly, 25% expected to be correct by
chance).

Finally, participants gave judgements of how sure
doctors would be with random allocation and with
doctor/patient choice, as in investigations 4–7. In
this investigation participants were also asked to
choose which was the ‘best way’. A similar question
was used by Ellis and colleagues.67

Design and procedure
The two versions of the information sheet were
randomly allocated to participant number and
handed to participants in that order in which they
sat in class. As in the previous investigations, the
experimenter gave a brief introduction to the
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study, then participants read the information sheet
before handing it back to the researcher, and
immediately afterwards they completed the cloze
(gap-filling) test and multiple-choice knowledge of
trials questionnaire, and gave their certainty and
best way judgements. 

Results
Cloze test of understanding
The test had three sections, on equipoise,
randomisation and other information about the
trial. Participants were given credit for filling a
gap correctly if they inserted the same word as
had appeared in the trial information leaflet, or
one closely related in meaning in that sentence
context. Judgements about acceptability of words
were made independently by four judges (CK, ER,
and two postgraduate psychology students, PL and
TE). Responses were judged acceptable when at
least three of the judges rated them as having
sufficiently similar meaning in the sentence
context. The mean scores for each section are
shown in Table 6. Reassuringly, participants
performed near ceiling on the section of the test
that dealt with the purpose of the study, the
procedures and risks involved, and the voluntary
nature of participation. There was no reason to
expect any difference between groups (CERES
versus extended explanation) on this general
section of the test, but better performance was
predicted on the equipoise and randomisation
sections for those given the extended explanation.
The near-ceiling performance suggests that the

basic task was well within participants’ grasp. It
also suggests they were sufficiently engaged with
the trial information leaflet to take in this
information, although since there was no control
group who completed the Cloze test with no prior
reading of the information leaflet, there remains
the unlikely possibility that participants were
drawing on prior knowledge. 

Overall, participants performed more poorly on
the random allocation section (mean score per
item = 0.47 for CERES, 0.52 for extended
explanation) than on any of the other sections
(mean score per item ≥ 0.84). There were no
significant differences between the two groups: a
one-way multivariate analysis of variance
(MANOVA) on correct scores for equipoise (out of
2), randomisation (out of 7) and other (out of 10),
with version (CERES versus extended explanation)
entered as a between-subjects factor, found no
significant difference between the version groups
across the correct scores (Wilks’ � = 0.982, 
F3,126 = 0.775, p = 0.51, partial �2 = 0.018). 

Questionnaire on knowledge of randomisation
and equipoise
As shown in Table 7, performance on this test was
quite good among participants in both groups. As
mentioned above, in the pilot study only around
one-third of participants given no prior
information answered both questions within each
pair correctly, whereas in this investigation around
two-thirds did so. It is not possible to make a

Health Technology Assessment 2005; Vol. 9: No. 8

65

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.

TABLE 6 Investigation 8: cloze test of understanding

Section of text CERES explanation Extended explanation
Mean score (SD) Mean score (SD)

Equipoise 1.74 (0.51) 1.74 (0.59)
(two gaps; max. score = 2) 

Random allocation 3.29 (1.94) 3.62 (2.16)
(seven gaps; max. score = 7)

Other: purpose, procedure, risks, voluntary participation 8.55 (1.12) 8.40 (1.59)
(ten gaps; max. score = 10)

TABLE 7 Investigation 8: knowledge of randomisation and equipoise, frequency (%) of correct judgements on both items for equipoise
and random allocation

Knowledge item CERES explanation Extended explanation
(n = 65) (n = 65)

Equipoise 44 (67.7%) 39 (60.9%)
(missing data n = 1)

Random allocation 49 (75.4%) 42 (65.6%)
(missing data n = 1)



formal comparison across samples, but given that
the pilot participants did not differ from the
investigation 8 participants in age or gender, while
the pilot sample had significantly higher
educational qualifications, it seems likely that the
written information in the trial leaflets is
responsible for this good performance. The main
interest was in a difference between groups within
investigation 8, with the prediction that those who
received the extended explanation would more
commonly answer correctly than those given the
CERES justification. 

This was not the case: 2 × 2 �2 tests for knowledge
of equipoise and knowledge of random allocation
show no significant difference in knowledge
between the two groups (�2 = 0.64, p = 0.465, 
w = 0.07; and �2 = 1.48, p = 0.251, w = 0.11,
respectively).

Certainty scores: appreciation of the scientific
benefits of random allocation
The prediction was that participants given the
extended explanation would judge experts as
more certain following random allocation than
doctor/patient choice, and would be more likely to
identify random allocation as scientifically the best
way, than participants given the CERES
explanation. The results are summarised in Table 8. 

To analyse the certainty ratings, participants who
responded ‘5, don’t know’ on either of the
certainty ratings were excluded from calculating
the means and ANOVA (CERES n = 4, extended
explanation n = 9). A repeated measures ANOVA
with allocation method (random versus
doctor/patient choice) as the repeated measure
and version (CERES explanation versus extended
explanation) as a between-subjects factor found no
significant difference in certainty ratings between
the version groups. There was a significant effect
of allocation method (Wilks’ � = 0.904, 
F1,115 = 12.163, p = 0.001, partial �2 = 0.096): in
all groups participants rated doctors as more
certain with random allocation than with
doctor/patient choice. For the first time in the
investigations using this measure, participants

rated doctors as significantly more certain with
random allocation than with doctor/patient choice,
although the extended explanation appeared to
have no benefits over the CERES justification
(which did not perform well in investigation 7; 
this is discussed later). 

Participants’ judgements about which was
scientifically the best way appear in Figure 7. To
analyse the ‘best way’ responses, because of one
small cell frequency, frequencies for ‘at random’
were compared with combined frequencies for
‘doctor/patient choice’ and ‘just as good either
way’. Frequencies were analysed using a 2 × 2 
�2 test, which showed no significant difference
between CERES and extended explanation groups
(�2 = 0.006, p = 1.000, w = 0.002). The higher
certainty ratings for random allocation did not
extend to judgements of random allocation as
scientifically the best way, and there was no sign of
benefit of the extended explanation over the
CERES justification.

Conclusions
Overall performance in both groups was good,
with the exception of the randomisation section of
the cloze test. There is some evidence that a
justification of random allocation (whichever one)
increases appreciation of the scientific benefits of
random allocation. This is surprising given the
results of investigation 7, which showed no benefits
of the CERES explanation compared with a control
description, and no sign that either group
discriminated between random allocation and
doctor/patient choice in terms of certainty about
which treatment was the better. This is discussed
after reporting investigation 9. The results provide
no evidence of benefit of the extended explanation
over the CERES explanation. 

There was still plenty of room for improvement in
the random allocation section of the cloze test and
also in the best way judgements. In the final
investigation an attempt was made to achieve such
improvements and also to evaluate the
explanations in circumstances more similar to real
trial consent sessions.
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TABLE 8 Investigation 8: certainty judgements

Allocation method CERES explanation Extended explanation
Mean certainty rating (SD) Mean certainty rating (SD)

1 (very unsure) – 4 (very sure) 1 (very unsure) – 4 (very sure)

Random allocation 2.95 (0.56) 3.05 (0.48)

Doctor/patient choice 2.59 (0.82) 2.79 (0.82)



Investigation 9: comparison of
CERES and extended explanations
under individual testing, with
passive and active methods of
presentation 
Summary
Participants (n = 128) entered one of four
conditions at random: they received either the
CERES brief justification for randomisation or the
extended explanation (both embedded within a
trial information leaflet exactly as in investigation
8) and they were required to process the
information presented either passively or actively.
In the passive condition, the experimenter gave
the information orally while the participant had
the leaflet in front of him or her, invited questions,
then asked the participant to read the leaflet. In
the active condition, which followed closely the
MacCAT method of presentation, the oral
presentation was given in short subsections, after
each of which the participant summarised what
had been said, asked any questions and heard a
repeat of information missed. All participants
underwent an immediate test of understanding
immediately after the presentation, identical to
that used in investigation 8. Thirty-two
participants were also telephoned a week later and
retested for their knowledge of randomisation and
equipoise. Participants in all four conditions
performed well in all of the tests. In particular,
they judged that more certain knowledge would
arise with random allocation than with

doctor/patient choice, and that random allocation
was scientifically the best way. There were no
significant differences according to either CERES
or the extended explanation, or method of
presentation. The results offer no justification for
using the more time-consuming active
presentation method in this context, nor do they
justify using the more lengthy explanation of
randomisation over the CERES justification. Both
versions appear to aid understanding of the
scientific benefits of randomisation when used in
this setting, although there were signs that
information about equipoise could be missed in
the CERES brief justification.

Background
The final investigation again compared the
extended explanation for random allocation with
the CERES justification, but this time participants
were seen in individual sessions with the
experimenter rather than in groups, as in all the
previous investigations. This had three purposes.
First, it was judged that individual sessions gave
the best chance of revealing any benefits of the
extended explanation over the CERES
justification. Second, the researchers would have
access to individuals’ questions and comments as
the information was presented and this might give
useful information about how they interpreted
each of the explanations. Third, with individual
rather than group sessions the results could be
generalised more readily to information given to
potential trial participants, although since the
participants were simulating illness there were still
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FIGURE 7 Investigation 8: judgements of scientifically the best way following the CERES or extended explanation

A, CERES explanation: better with random allocation = 55.38% (0–55.38%), better with doctor/patient choice/no
difference = 44.62% (44.63–100%) (95% CI 43 to 67%); B, extended explanation: better with random allocation =
54.69% (0–54.69%), better with doctor/patient choice/no difference = 45.31% (54.70–100%) (95% CI 43 to 66%)



very important differences from a real trial
situation. The individual sessions took one of two
forms. For the first (passive presentation), the
experimenter gave the information on the sheet
orally while the participant had the written version
in front of him or her, and then the participant
was asked to read the sheet and invited to ask any
questions. This was intended to be similar to the
procedure typically used in a researcher-led (as
opposed to clinician-led) consent session in a real
trial. 

The second method of presentation (active
presentation) was modelled on Appelbaum and
Grisso’s approach,106 designed to assess patients’
competence to consent to participation in a trial.
This procedure was discussed in Chapter 2
(‘Reflections drawing on theory and evidence from
experimental psychology’, p. 26). Participants are
asked to summarise their understanding of each
section of the consent information, and any
omissions or misunderstandings are dealt with
before moving on to the next session. The strength
of Appelbaum and Grisso’s approach is that it is
based on the assumption that participants are likely
to approach an invitation to take part in a trial with
a script or schema based on standard
doctor–patient consultations, in which doctors
attempt to offer the most effective treatment for
each particular patient. The weakness of the
approach is that it also assumes that merely
encouraging patients to abandon such misleading
assumptions will be sufficient. It may be insufficient
unless they have an appropriate alternative schema
to fall back on. The present results suggest that
many people have no such appropriate schema. In
the active presentation method in investigation 9
the authors aimed to use the strengths of
Appelbaum and Grisso’s106 approach while
remedying what they took to be its weaknesses by
providing participants with an accessible
explanation. Our expectation was that the active
presentation method would lead to better
understanding than the standard method because
of participants’ engagement with the material. 

Method
Participants
There were 128 participants (see Table 2). All were
tested individually.

Design and procedure
Participants entered one of four conditions: they
were given either the CERES or the extended
explanation for randomisation, and they had
either the passive or the active presentation.
Conditions were randomly allocated to participant

numbers, which were allocated consecutively when
appointments were made. The trial leaflets used
were the same as in investigation 8, and the
outcome measures were also the same: cloze test,
questionnaire for knowledge of randomisation and
equipoise, and the certainty judgements and best
way judgements for random allocation and
doctor/patient choice. The tests were always
presented in this order. 

For participants in the passive group the
experimenter gave the information on the sheet
orally while the participant had the written version
in front of him or her, and then the participant
was asked to read the sheet and invited to ask any
questions. For both presentation methods
participants’ questions were dealt with whenever
possible by repeating the relevant section from the
information sheet.

For participants in the active group, the
experimenter again first presented the
information orally, but this time after each of five
sections on the sheet (the purpose of the research
study, the voluntary nature of participation and
right to withdraw, treatment and assessment
procedures, equipoise and random allocation of
treatments, and risks and benefits) participants
were asked whether they had any questions about
that section of information. After addressing any
questions, the participant was asked to summarise
his or her understanding of the section of
information. Apparent misunderstandings were
dealt with by repeating the correct information
and omissions were addressed by using a series of
predesigned probe questions. If the participant
was unable to answer the probe question then the
omitted information was repeated. This procedure
was repeated for all five sections, after which the
participant was asked to read the written
information carefully. Finally, participants were
given an opportunity to ask any further questions. 

The final 32 participants were contacted by
telephone with their agreement 1–2 weeks after
their first session, and were asked again the four
questions from the questionnaire to assess
knowledge of randomisation and equipoise. The
telephone interviewers were blind as to condition.

Results and discussion
Cloze test of understanding
Mean scores appear in Table 9. As in investigation
8, participants performed more poorly on the
random allocation section (mean score per item
0.50 for passive CERES to 0.65 for active CERES)
than on the other sections (average >0.8). 
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A two-way MANOVA on correct scores for
equipoise (out of 2), randomisation (out of 7) and
other (out of 10), with version (CERES versus
extended explanation) and presentation (passive
versus active) entered as between-subjects factors,
found no significant effect of version (Wilks’ 
� = 0.982, F3,122 = 0.746, p = 0.527, partial 
�2 = 0.018), a marginally significant effect of
presentation (Wilks’ � = 0.942, F3,122 = 2.527, 
p = 0.061, partial �2 = 0.058) and no significant
interaction between the two (Wilks’ � = 0.973,
F3,122 =1.137, p = 0.337, partial �2 = 0.027). As
in investigation 8, the extended explanation of
random allocation did not seem to have any
benefit over the CERES justification. The
marginally significant effect of method of
presentation suggests that there may be small
benefits of active presentation, but these are
unlikely to be cost-effective.

Questionnaire on knowledge of randomisation
and equipoise
Frequencies of correct responses appear in Table 10.
As in investigation 8, performance overall was
good. There was no sign of benefit of the

extended explanation over CERES, and at most a
very marginal benefit of the active method of
presentation over passive: �2 tests carried out on
version of explanation and method of presentation
on whole sample, and again at different levels of
other factor (e.g. effect of version of explanation
among those with passive presentation only),
found no significant differences between groups
on knowledge of random allocation or knowledge
of equipoise. 

Follow-up after 1–2 weeks
The majority of participants who had answered
correctly at first test performed as well after 1–2
weeks. For randomisation 24 answered both
questions correctly at time 1, of whom 19 did so
again at time 2. For equipoise the corresponding
figures were 28 and 21. For randomisation
questions, the five who made errors at time 2 only
were balanced by five who made errors at time 1
only. For equipoise, in contrast, seven participants
made errors at time 2 only but none made errors
at time 1 only (binomial test p = 0.02). Despite
this decline in performance on the equipoise
questions, performance at time 2 still looks
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TABLE 9 Investigation 9: cloze test of understanding

Section of text Mean score (SD) Mean score (SD)
Passive Active

CERES Extended CERES Extended
explanation explanation

Equipoise 1.59 (0.71) 1.63 (0.71) 1.84 (0.45) 1.88 (0.49)
(two gaps; max. score = 2) 

Random allocation 3.53 (4.65) 3.91 (2.01) 4.56 (2.06) 4.50 (1.98)
(seven gaps; max. score = 7)

Other: purpose, procedure, risks, 8.56 (1.13) 8.06 (1.90) 8.72 (1.35) 8.78 (1.68)
voluntary participation
(ten gaps; max. score = 10)

TABLE 10 Investigation 9: knowledge of randomisation and equipoise, numbers of participants who answered both items correctly for
equipoise and for random allocation

Knowledge item Method of presentation

Passive Active

Version of explanation Version of explanation

CERES Extended CERES Extended
(n = 32) (n = 32) (n = 32) (n = 32)

Equipoise 25 23 28 27
Missing n = 1

Random allocation 28 26 28 29



substantially better than that of the uninformed
pilot sample mentioned in the Method section of
investigation 8, although it is not possible to make
a formal comparison across samples. In
investigation 9, 21 out of 32 (65.6%) were correct
on both equipoise items at time 2, compared with
ten out of 32 (31.2%) correct on both items in the
pilot sample.

Appreciation of scientific benefits of random
allocation
Mean certainty ratings appear in Table 11. In each
of the four conditions, participants appear to give
higher certainty ratings with random allocation
than with doctor/patient choice. To analyse the
results statistically, those who responded ‘5, don’t
know’ on either of the certainty ratings were
excluded (passive + CERES n = 3, passive +
extended explanation n = 2, active + CERES 
n = 1, active + extended explanation n = 3).

A repeated measures ANOVA with allocation
method (random versus doctor/patient choice) as a
repeated measure and two between-subjects factors
of version (CERES versus extended explanation)
and method of presentation (passive versus active)
found a significant effect of allocation method
(Wilks’ � = 0.642, F1,114 = 63.704, p < 0.001,
partial �2 = 0.358). Participants rated doctors as
more certain with random allocation than with
doctor/patient choice. There was also a significant
effect of version of explanation (F1,114 = 4.322, 
p = 0.04, partial �2 = 0.037): unexpectedly and
inexplicably, participants gave higher certainty
ratings for both randomisation and doctor/patient
choice with extended explanation than with
CERES. There were no other significant effects.

Results presented in Figure 8 suggest that unlike in
investigation 8, randomisation was chosen as
scientifically the best way by participants in all
four groups.

Owing to low frequencies causing expected values
below 5 in more than 20% of cells, for �2 tests
‘doctor/patient choice’ and ‘just as good either
way’ were combined. The 2 × 2 �2 tests for the
sample overall and calculated separately for
version by different presentation groups and
presentation by different version groups were non-
significant. Binomial tests comparing random
allocation with doctor/patient choice/just as good
either way, were significant for CERES version 
(p = 0.004), extended explanation version 
(p = 0.008), passive presentation (p = 0.033) and
active presentation (p = 0.001).

Active method of presentation: evidence of
understanding
Participants given the active method of
presentation were asked to summarise their
understanding of each section of the information
sheet. Transcripts were available for 56 of the 
64 participants. For the sections on equipoise 
and random allocation, participants’ summaries 
of the information and responses to follow-up
prompt questions were scored as to whether they
revealed awareness of random allocation (yes = 1,
no = 0), whether they gave an adequate
explanation of why random allocation was being
used (i.e. referred to reducing allocation bias and
aim of equality of patient characteristics between
the two treatment groups, yes = 1, no = 0) and
whether they reported equipoise (yes = 1, 
no = 0). The reliability of coding into these
categories was checked by a second coder (ER),
who independently scored 15 (27%) of the
transcripts. Agreement was 100% for reporting 
of random allocation, 100% for reporting of
equipoise and 73% (11/15) on whether an
explanation of random allocation was adequate.
The first coder (CK) agreed with the second
without discussion on all four disagreements, 
and coded the remaining transcripts 
subsequently. 
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TABLE 11 Investigation 9: certainty judgements

Allocation method Mean certainty rating (SD) Mean certainty rating (SD)
1 (very unsure) – 4 (very sure) 1 (very unsure) – 4 (very sure)

Passive Active

CERES Extended CERES Extended
explanation explanation

Random allocation 2.96 (0.64) 3.13 (0.35) 3.06 (0.63) 3.17 (0.38)

Doctor/patient choice 2.25 (0.93) 2.43 (0.97) 2.06 (0.96) 2.45 (0.95)



The three scores were summed to give a measure
of the completeness of participants’ understanding
of equipoise and random allocation. Reassuringly,
this completeness of understanding score was
significantly and positively correlated with
participants’ correct cloze score for the
randomisation section (r = 0.399, p = 0.002) and
whether participants selected random allocation as
scientifically the best method over doctor/patient
choice/just as good either way (r = 0.494, 
p < 0.001). The results for the CERES and
extended explanation groups are summarised in
Figure 9. 

Participants receiving the extended explanation
appeared to have the more complete level of
understanding of equipoise and random allocation
of treatments during information presentation,
although the overall difference only nears
significance [mean score (SD) for CERES group =
1.43 (0.84); extended explanation group = 1.89
(1.13), t54 = 1.745, p = 0.087, d = 0.27]. The
difference is mainly due to very low levels of
awareness of equipoise in the CERES group (five
out of 28 CERES participants showed awareness,
compared with 19 out of 28 with the extended
explanation). 

While these scores hint that those with the
extended explanation may have fared a little
better with understanding randomisation and
equipoise at the time when it was explained to
them, the benefits are modest at best. One of the
main differences between the two explanations was
that the extended explanation used doctors’
hunches to explain both collective equipoise and
why random allocation would be beneficial.
Participants in this group who referred to doctors’
views or hunches in their explanation (n = 7)
generally provided a coherent account. Participant
111, for example (a 42-year-old female student
with educational qualifications below GCSE/‘O’
level) said, “they will be picked at random by a
computer because doctors have different views and
their hunches are that one lot could be getting
short term and one could be getting long term but
it might not give us the right results so that’s why
you’re gonna split them into two halves and give,
pick them at random so that it was a range of
different people and not certain ones getting one
type and certain ones getting another type.” In
contrast, three participants seemed to struggle
with this aspect of the explanation. For example,
participant 76 (a 38-year-old women with no
qualifications) said “that’s slightly confusing isn’t 
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FIGURE 8 Investigation 9: judgements of scientifically the best way following the CERES and extended explanations with passive and
active presentation (n = 32 in each group)

A, CERES/passive: better with random allocation = 62.5% (0–62.5%), better with doctor/patient choice/no difference =
37.5% (62.6–100%) (95% CI 45 to 77%); B, CERES/active: better with random allocation = 75% (0–75%), better with
doctor/patient choice/no difference = 25% (76–100%) (95% CI 58 to 87%); C, extended/passive: better with random
allocation = 65.625% (0–65.625%), better with doctor/patient choice/no difference = 34.375% (65.626–100%) (95%
CI 48 to 80%); D, extended/active: better with random allocation = 68.75% (0–68.75%), better with doctor/patient
choice/no difference = 31.25% (68.76–100%) (95% CI 51 to 82%)



it … If doctors suggest each patient’s treatment on
the basis of their hunches then the two groups
might be different, I don’t understand that
statement.” This suggests that while the idea of
doctors having hunches may be useful to some
people, and avoids implying that individual
doctors are in equipoise, it may not connect with
widely held lay beliefs. 

When asked to summarise the reasons for random
allocation as part of the active presentation
method, 49 of the 56 participants attempted to
give one, and 23 of these were coded as adequate
(41% of all 56 participants). The breakdown by
CERES and extended explanation groups is
shown in Figure 9. Many of the attempted
explanations were scored as inadequate because
they were statements of what random allocation
achieves, rather than how or why it is important.
The misconceptions and confusions that had been
apparent in the interviews from investigations 4–6
were rare. In those studies, the most common
explanation was that randomisation ensured that
equal numbers of people tried each of the two
treatments. In investigation 9 only one person
(given the extended explanation) offered this as
their only reason for randomising. When bias was
mentioned in investigations 4–6 it was more often
in relation to patients than to doctors: that

patients may be more honest reporting success 
of a treatment not chosen by their doctor. Two
participants in investigation 9 said this. In
investigations 4–6 several interviewed 
participants confused random allocation with
random selection or blinding, whereas nobody 
in investigation 9 made this mistake. In that
respect both the CERES justification and the
extended explanation appear to have achieved
benefits. 

Conclusions
As in investigation 8, there is no evidence that the
extended explanation of randomisation has
benefits over the CERES one. The active method
of presentation may have small advantages over
the passive method, but these are unlikely to be
cost-effective given the additional amount of time
involved (on average nearly twice as long).
Although the discrimination between random
allocation and doctor/patient choice could just be
an artefact of the salience of the term ‘random’ in
the text, the results of investigation 7 argue
against that. The authors’ preferred interpretation
is that both the CERES justification and the
extended explanation helped participants to
appreciate the scientific reasons for random
allocation in the context provided in investigations
8 and 9. 
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FIGURE 9 Investigation 9: participants’ understanding of equipoise and random allocation as reported during the active presentation
method

A, CERES/aware of random allocation = 89.29% (95% CI 73 to 96%); B, extended explanation/aware of random
allocation = 75% (95% CI 57 to 87%); C, CERES/explanation for random allocation = 35.71% (95% CI 21 to 54%); 
D, extended explanation/explanation for random allocation = 46.43% (95% CI 30 to 64%); E, CERES/reported
equipoise = 17.86% (95% CI 8 to 36%); F, extended explanation/reported equipoise = 67.86% (95% CI 49 to 82%)



Why then was the CERES justification ineffective
in investigation 7? There were two main
differences between procedures used in
investigation 7 on the one hand (when the 
CERES justification was ineffective), and
investigations 8 and 9 on the other (when the
CERES justification, like the extended
explanation, was apparently successful in helping
participants to understand the scientific reason for
randomising). 

First, in investigations 8 and 9 the justification was
embedded within a trial information leaflet with a
good deal of additional material about what would
happen to participants in the trial. In investigation
7, in contrast, participants were given a much
briefer description of the comparison between two
treatments. If anything, it should be easier for
participants in investigation 7 to focus on the
scientific reasons for randomising, whereas
participants in investigations 8 and 9 should be
more likely to be diverted into thinking about
patients’ experience of being in a trial. 

The second difference is the tests of
understanding. Participants in investigation 7
made only certainty judgements of the knowledge
gained with random allocation and doctor/patient
choice. Participants in investigations 8 and 9, in
contrast, made these judgements after they had
completed the gap-filling cloze test and the
questionnaire assessing knowledge of
randomisation and equipoise. Perhaps these tasks
encouraged participants to take a research rather
than a treatment perspective, and to process
actively and reflect on the information about
randomisation and equipoise that they had been
given in the information leaflet. In combination,
these factors may have led them to understand the
scientific reasons for randomising. If so, this may
also explain why the summarising demanded of
the active participants in investigation 9 seemed to
have no worthwhile benefits: the tests given both
to passive and active participants may have
promoted active processing, and particularly a
focus on the research design features of the trial,
to a sufficient extent, and masked any benefits of
active summarising. These speculations could
easily be tested in further studies. 

Investigations 7–9: general
discussion and conclusions
There are both positive and negative aspects to
the results of the intervention studies. On the
negative side, the extended explanation for

random allocation that was devised on the basis of
Investigations 1–6 had no demonstrable benefits
over the much simpler justification devised by
CERES.97 To the authors’ knowledge, the CERES
justification has not hitherto been evaluated to see
what sense members of the public make of it. The
CERES justification merely asserts the benefits of
randomisation without explaining why random
allocation avoids bias, or why bias may arise in the
first place. 

Comments from participants in investigations 4–6
suggested that at least some participants realised
that two treatment groups needed to be matched
in order to draw a valid conclusion about which
treatment was better, but they did not see how
random allocation achieved that. Other
participants seemed not to understand the idea of
group comparisons at all, and believed that the
way to increase knowledge was to delve deeply
into each individual’s illness characteristics and
response to the medication. In addition, the
results indicated that participants had difficulty
with the idea of individual equipoise. 

The extended explanation for randomisation
appeared to face up to these difficulties. It had the
additional benefits of making clear that ‘fair’
comparisons are fair to treatments and not to
patients, and that although a computer with no
information about the individual would allocate
patients to treatment groups, information about
the individual would nevertheless be gathered. For
all these reasons, the extended explanation was
expected to be more effective than the CERES
justification in helping participants to understand
the scientific benefits of random allocation over
doctor/patient choice. It was not, although the
codings of the comments by the active group
suggest that participants given the CERES
justification were at risk of missing the
information about equipoise. 

One possibility is that had more demanding tests
of understanding been used, or participants
retested after a longer delay than 1–2 weeks,
benefits would have been identified. It may still be
that patients in real trials, who are concerned
mainly with their own treatment and well-being
and who may find it particularly hard to focus on
the research aspects of the trial, would benefit
from the more elaborate explanation rather than
the brief and easily missed CERES justification. 

On the positive side, within the procedures used in
investigations 8 and 9, both the CERES
justification and the extended explanation appear

Health Technology Assessment 2005; Vol. 9: No. 8

73

© Queen’s Printer and Controller of HMSO 2005. All rights reserved.



to help participants to understand the scientific
advantages of random allocation over
doctor/patient choice. Since the CERES
justification is shorter and simpler than the
extended explanation, it may more readily be
incorporated into real trial information leaflets.
Even with passive presentation, intended to be
similar to real researcher-led consent sessions,
participants performed well in the tests of
understanding that were not trivially easy. 

It is important to remember, however, that the
CERES justification was ineffective in investigation
7. In that study, participants as a group showed no
sign of understanding the scientific benefits of
random allocation. The CERES justification may
be beneficial only in conjunction with active
processing (which may have been promoted by the
test questions in investigations 8 and 9) and a firm
steer to take a research rather than a treatment
perspective. Adding the CERES justification (or
the extended explanation) to a trial information
leaflet may well have no benefits unless there is
additional encouragement to reflect on the
scientific purpose of random allocation.

This tentative conclusion may be premature. In
investigations 8 and 9 there was no control group
like the one used in investigation 7, which had no
justification for randomisation. Such a control
seemed unnecessary given the poor performance
with the CERES justification in investigation 7;
CERES appeared to provide a suitable control for
the extended explanation used in investigations 8
and 9. In the absence of such a control, it cannot
be confirmed that the good performance among
the CERES and extended explanation groups was
due to their being given an explanation for
randomisation. Performance may have been as
good in a control group with no justification for
randomisation, but just the description used for
the control group in investigation 7. Evidence
against this possibility comes from the interviews
with participants from the active group, which
showed that participants in investigations 8 and 9
largely avoided the misconceptions about
randomisation that had been apparent in
investigations 4–6. It is unlikely that this could
have happened in the absence of any justification
or explanation. 
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Implications for healthcare
This research was not carried out in real
healthcare settings. However, participants who
judged random allocation unacceptable, doubted
the possibility of individual equipoise and saw no
scientific benefits of random allocation over
doctor/patient choice in these procedures would
be unlikely to reveal contrasting views if invited to
enter a real clinical trial. The purpose of these
investigations was to identify the background
knowledge and assumptions that members of the
public are likely to bring to bear if they enter a
real trial setting. The results indicate that trial
information leaflets that conform to current best
practice may not enable potential trial participants
to make an adequately informed judgement to
consent or refuse to participate. Clear descriptions
of what will happen may need to be supplemented
with accessible explanations, along with cognitive
support and encouragement to take a research
rather than a treatment perspective. The results
suggest that the CERES justification for
randomising may be beneficial so long as it is
provided in conjunction with these other
supporting features. The CERES justification is
currently available to people who purchase the
CERES booklet,97 but is not routinely required in
trial information leaflets.

In practice, written information leaflets will often
be supplemented by oral information, and this
research has not examined the consequences of
such supplementation. Currently, so far as the
authors understand it, orally provided information
is not subject to the same scrutiny by research
ethics committees as are written leaflets. One
possibility is that in practice, many or even most
potential trial recruits are offered accessible oral
explanations for randomising and that there is no
need to supply explanation in the written leaflet.
Research summarised in Chapter 2 (‘Update of
1998 literature review’) (e.g. Jenkins51) suggests
that this is currently not the case. Even if it were, it
could still be argued that it is important that
patients have a written version to take away with
them while they make their decision whether or
not to participate, and as a reminder once the trial
is underway if they do take part.

One problem with written information leaflets is
that they are not tailored to the individual, and
oral information is more readily adjusted in
response to feedback from each patient. In
practice, though, such adjustments may not always
take place, or if they do they may not lead to
improvements in patients’ understanding.11

Written information sheets are likely to bear the
burden of responsibility for ensuring that potential
trial recruits have access to the information they
need, not least because what is given orally may be
heavily determined by the content of the written
sheet.

Although the researchers argue for the importance
of explanation in written information sheets, the
evidence gathered here about the background
knowledge and assumptions that members of the
public are likely to bring to bear when faced with
such a sheet could well be helpful to researchers or
clinicians who will be providing oral information.
For example, knowing that patients may doubt that
individual doctors can be in equipoise may prompt
trialists to explain collective equipoise to potential
recruits. Knowing that patients may think that
doctor/patient choice of treatment will lead to just
as certain knowledge as random allocation may
prompt trialists to elaborate on why this is not the
case. Knowing the importance (and likely difficulty)
of taking a research perspective may prompt
trialists to give patients the steer that they need.

Finally, and most generally, these results may
provide an impetus to trialists to evaluate trial
information leaflets using relevant participants,
and not just to construct them using a template or
readability scores. Although written information
cannot be tailored to suit each individual patient,
it can be piloted for its suitability for the particular
patient groups who will read it. At present, the
authors’ understanding is that research ethics
committees do not expect evidence of such
evaluation to be provided, and some may be
content with conformity to a given template. In an
era of evidence-based medicine, the wording of
trial information sheets should be based on
empirical evidence that the particular group of
patients for whom they are created is likely to
understand them as intended.
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Recommendations for research
� It is important to investigate how participants’

understanding of random allocation and
equipoise is influenced by oral accompaniments
to written trial information. There has been
some valuable work on what is actually said in
recruitment sessions,51 but further work is
needed to understand the likely consequences
of different patterns of oral and written
information-giving, and to identify the optimal
balance for maximising patients’ understanding
and remembering about randomisation and
equipoise. 

� In line with previous findings, the present
results highlight participants’ tendency to see a
trial as aiming to identify the best treatment for
each particular recruit. This tendency is likely to
be even stronger among patients in real clinical
settings, given that they are understandably
concerned mainly with their own treatment and
well-being. Yet taking this treatment perspective
appears to make it harder to understand the
reasons for randomising, and appears to make
random allocation more unacceptable. Further
research is needed to identify the most effective
ways of helping potential trial participants to
take a research rather than a treatment
perspective. 

� A disadvantage of written information leaflets is
that they are not tailored to suit individual

patients. They can, however, be tailored to suit
the particular patient groups who will be invited
to participate in a specific trial. The current
emphasis on adherence to national guidelines
means that this possibility may not be realised.
It is important to explore the feasibility and
utility of expecting trialists to provide research
ethics committees with evidence that their
proposed trial information leaflet has been
evaluated on an appropriate sample, and not
constructed merely to conform to a given
template, which may not have been adequately
evaluated.

� Research is needed to explore lay conceptions
of the advance of medical knowledge.
Comments made in these investigations suggest
that some participants overestimate what is
already known about the effectiveness of
treatments, and doubt the need for
comparisons. Some participants also appeared
to have difficulty grasping the idea of
comparisons between groups, rather than
detailed examination of individuals. Taking part
in a clinical trial is likely to be the closest
encounter that many people have with science
in practice, and so may provide a good
opportunity for advancing science
communication, but very little is known about
how trial participants construe medical
advances and the place that their trial may have
in such advances.
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Appendix 3

Attitudes towards randomisation in 
the context of clinical trials
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Appendix 5

Descriptions of randomisation and equipoise 
from patient information leaflets used in 
randomised trials and ethics guidelines
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Treating low back pain with electrotherapy using short or long heat
pulses
You are being invited to take part in a research study. Before you decide whether to take part, it is important to
understand why the research is being done and what it will involve. Please take time to read the following information
carefully. 

� What is the purpose of the study?
Doctors and physiotherapists are doing an important research project. We are trying to find out how best to treat
people with low back pain.

Low back pain is a common, disabling complaint. Patients are often referred for physiotherapy which
may include types of electrotherapy, using painless heat pulses for example. 

The aim of this study is to compare two different ways of giving electrotherapy, to see which way results
in the best improvement. One treatment, Short Pulse Electrotherapy, uses a large number of small heat
pulses through pads put on your lower back. The other treatment, Long Pulse Electrotherapy, uses a
smaller number of longer heat pulses through pads put on your lower back. 

� Why have I been chosen?
Your GP has referred you for help with your low back pain. In total 500 patients with low back problems will take
part in this study.

� Do I have to take part?
Your involvement in this study is completely voluntary and if you choose not to take part in this study the care you
will receive will not be affected. You may also withdraw from the study at any time without this affecting future care.
If you decide to take part, you will be asked to sign a consent form.

� What will happen to me if I take part?
Each patient who takes part will have one of the two electrotherapy treatments. The treatment will last
for a maximum of 6 weeks. You will be assessed before you start your treatment. Both treatments take
the same amount of time and need to be given for 1 hour once a week. You will be assessed again after
6 weeks when you have finished your treatment, and finally 6 months later.

CERES justification
Sometimes because we do not know which way of treating patients is best, we need to make comparisons.
People will be put into groups and then compared. The groups are selected by using a computer which
has no information about the individual – i.e. by chance, at random. One group will be given Short Pulse
Electrotherapy and the other group will be given Long Pulse Electrotherapy. 

Allocating patients to treatment groups at random is the most exact and fair way to test which treatments work best.
They are less likely to have, for example, people who are older or sicker in any one group. Each year thousands of
people take part in them.

Fictional clinical trial information
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The extended explanation
This study is being carried out because nobody really knows whether one treatment is better than the other. Doctors
have different hunches about which is better, but they don't agree.

We need to compare the two treatments on patients with similar low back pain. Half the patients have Short Pulse
Electrotherapy and the other half have Long Pulse Electrotherapy. Each patient will be followed up and we will record
how well they are doing.

If doctors suggested each patient's treatment on the basis of their hunches, then the two groups might be different. For
example, more of the sickest patients might end up being given Short Pulse Electrotherapy. Then Short Pulse
Electrotherapy is not being given a fair chance.

But we can prevent this bias by using a computer to allocate patients to receive either Short Pulse
Electrotherapy or Long Pulse Electrotherapy. The computer does not use information about individual
patients to do this, it uses chance. So long as we include a large number of patients, this random
allocation makes sure the results will tell us whether patients do better with one treatment than they do
with the other

� Is there any risk in taking part?
Electrotherapy (including painless heat pulses) is a standard treatment widely used by physiotherapists. No new,
untested treatments are being tried, so there is no extra risk in taking part compared with receiving routine care.

� What are the benefits of taking part?
We hope that your treatment helps you. However, we do not know which works best. The information we get from
this study will help us treat future patients with low back pain better.

Cloze test used in investigations 8 and 9
Below is the consent form for the fictional clinical study that you read about. Certain words have been left
out. From what you can remember about the study please fill in as many of the blanks as you can.

Treating low back pain with electrotherapy using short or long heat pulses

I have read the information leaflet. I have been informed that the of this study is to compare

two different electrotherapy , frequent but short painless heat pulses or fewer but longer heat

pulses, to see which way gives the best .

I understand that these treatments are being compared because knows which way of giving

electrotherapy is best for lower back pain. Doctors do not agree about whether it is to use a

large number of short pulses or a smaller number of long pulses.

I am aware that taking in this study involves an assessment before treatment starts, 6 weeks of

weekly treatment and follow-up assessments when ends and 6 months later.

I understand that to treatment is at random, which means based on . A computer

with no information about decides which treatment I get. This also means that my doctor

suggest one of the treatments for me and can I. I understand that random

allocation is used to bias and make sure each treatment is given a chance.
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I am aware that the risks involved in this are no more than in routine treatment as no

treatment is being tested.

I understand that taking part in this study is entirely and that I may withdraw at any time

that I . If I do withdraw this will in no way affect the care and attention that I may need in

the .

Questionnaire on randomisation and equipoise used in investigations 8
and 9 
In the research study on treatments for back pain, a computer allocated patients to receive either Short Pulse
Electrotherapy or Long Pulse Electrotherapy. The computer did not use information about individual patients to do
this. 

Studies like this, which allocate patients to one or other treatment at random, are called randomised
clinical trials. Below are some statements about randomised clinical trials. Some of them are true and
some are false. 

Please circle one of the three options to show whether you think each one is true or false. 

(a) In a randomised clinical trial the doctors recommend who gets which one of the trial treatments.

True False I don’t know

(b) In a randomised clinical trial the treatment you get is decided by chance.

True False I don’t know

(c) In a randomised clinical trial doctors are already pretty sure from the start which one of the treatments is the
better.

True False I don’t know

(d) At the start of a randomised clinical trial doctors think that the results could equally go either way.

True False I don’t know
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