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The consent process for human subjects research educates potential participants about research
risks, benefits, and procedures so they can make an informed decision about whether to enroll
in a clinical trial. Yet numerous studies demonstrate that trial participants sometimes have
difficulty distinguishing research from clinical care—i.e., they believe the experimental
innovation is therapy.1 This “therapeutic misconception” is widespread,2 including among
research participants in oncology clinical trials. For instance, Joffe and colleagues found that
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30% of oncology trial participants believed that the investigational therapy was proven to be
the best treatment for their cancer.3 In another study, Daugherty et al. found that 73% of 144
participants in a phase I trial joined the study seeking an “anticancer response” including cure
or remission, and 61% reported the main purpose of the trial was to determine efficacy.4 In a
study we conducted, 17% of cancer patients recruited for phase I trials believed the trials
promised a cure, 60% reported a purpose related to efficacy, and only 17% mentioned a purpose
related to dosing, safety, or side effects.5 If these reports regarding participants’ beliefs about
clinical trials reflect a true misconception that investigational interventions are actually proven
treatments, this is ethically troubling, particularly for early phase clinical trials where the
primary purpose is to determine toxicity and dosing rather than efficacy.

Our own work has further documented that oncologists often couple discouraging statements
about research benefit with longer encouraging ones. They also sometimes emphasize the
chance of a great breakthrough and suggest that the decision regarding trial enrollment depends
on whether the patient likes to “play the lottery,” or wants to “try for the home run.”6 Yet other
studies have shown that phase I oncology consent forms do not overestimate the benefit of
early phase clinical trials.7 Such work, when taken together, suggests that consent interventions
may be useful as a means of providing supplemental or more detailed information to patients
being recruited to participate in these types of trials.

Traditionally, however, most empirical research testing different interventions to improve
individuals’ understanding of clinical research8 has been conducted in simulated research and
treatment settings, rather than in actual clinical trials. Studies have measured the effects of
simplifying consent forms9 and/or of giving quizzes with “corrected feedback”10 for
respondents imagining hypothetical studies. Some intervention studies showed an increase in
understanding. Two studies gave oncology patients a simplified consent form for actual trials,
though neither found that the patients’ level of understanding differed from that achieved
through the consent process that used a standard consent form.11

Multimedia interventions have also been tested to see whether they improve patients’
understanding of a clinical trial, with mixed results.12 Participants who were shown a video
about a hypothetical clinical trial, quizzed about what they learned from it, and then provided
corrected feedback understood more than control subjects.13 Other studies, however, have
found that an interactive computer tool did not increase oncology patients’ understanding of a
hypothetical trial.14 Cancer patients randomized to a video or computer instructional program
did not improve their understanding when compared to patients using a standard consent
process.15 Studies supplementing standard consent with videos have also shown an increase
in understanding too small to be significant.16

One criticism of multimedia interventions is that they repackage the same information provided
in traditional consent documents. It might be more important, then, to test how different
information is given to prospective subjects. Thus, we developed a computer-based multimedia
intervention that distinguished purpose and benefits of early-phase clinical trials from that of
later trials and used video clips of patients and oncologists to explain clinical trials and
enrollment decisions. We tested this computer-based tool against an informational pamphlet
with cancer patients who were considering whether to enroll in an actual early-phase clinical
trial.

Study Methods
Cancer patients at the Johns Hopkins Medical Institutions (JHMI), Duke University Medical
Center (DUMC), and the University of Chicago Pritzker School of Medicine (UCSM) were
eligible to participate in our study if they had been referred for evaluation with an oncologist
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regarding possible participation in an early-phase clinical trial, and if they and their oncologists
were willing to have appointments audiotaped. At JHMI and DUMC, patients were referred
by oncologists for our study when because of their clinical history, participating in the early-
phase clinical trial might be discussed at their clinical appointment. UCSM patients were
eligible if they were being treated in the Advanced Solid Tumor Clinic, which clinic staff and
patients commonly refer to as the “phase I clinic.”

Our prospective trial randomly assigned participants to an intervention or control group.
Participants in the intervention group watched a 20-minute computer-based presentation on
early-phase clinical trials, while those in the control group received an informational pamphlet
developed by the National Cancer Institute (NCI) called “Taking Part in Clinical Trials: What
Cancer Patients Need to Know.”17

The intervention was a self-directed, narrated, computer-based presentation that participants
viewed in an empty room or private area before meeting with oncologists. It described the three
phases of drug testing, including the different purpose of each; explained that early-phase
clinical trials are designed to collect information to benefit future patients and that medical
benefits to participants are unusual; described ways that patients might benefit from trial
participation other than medically; urged patients to discuss a trial’s risks and benefits with
oncologists; and emphasized that the decision to participate in a clinical trial is completely
voluntary. Benefits from clinical trial participation described in the computer-based tool
included helping others by making a contribution to improve cancer treatment; exploring every
opportunity to fight the cancer diagnosis; obtaining extra attention from clinicians and extra
tests as part of the clinical trial; and having a renewed sense of hope.

Participants in the intervention group could also view embedded video clips of five actors
portraying patients who decided to enroll in a clinical trial (three) or not to enroll (two) and
clips of two oncologists (one actual, one actor) describing the purpose and benefits of early-
phase clinical trials. At relevant points, pictures of patients or oncologists would appear on the
screen. Observers could then start a clip by touching a picture. After each section, observers
were provided a suggested question to ask their doctors (e.g., “What benefits, other than
medical, have other patients experienced from being in trials like this?”). The last screen listed
all the questions, and the observers could receive the entire list to take to an appointment with
the oncologist.

The NCI pamphlet covered similar topics, including the three phases of clinical drug testing.
However, the NCI pamphlet included information on postmarketing trials, which the
multimedia presentation did not. It also covered the information presented in a research
protocol; the process of randomization; common protections for research participants, such as
informed consent and institutional review boards (IRBs); and the potential benefits and
drawbacks of participating in an early-phase clinical trial. Benefits described included high-
quality care, the possibility of medical benefit, the ability to take an active role in making
personal medical decisions, and the chance to help others. The pamphlet also provided a set of
suggested questions that control group participants might want to ask their doctors. The control
group participants reviewed the pamphlet on their own with no further engagement by research
staff.

While oncologists were not formally told whether the cancer patients enrolled in our study had
received the pamphlet or had viewed the computer-based tool, this information was not kept
secret, either. That is, if participants in our study chose to discuss with oncologists something
they viewed in the computer tool or something they read in the pamphlet, they were free to do
so. We do not know how many study participants discussed something they read or viewed in
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our study with their oncologists; thus, we do not know how many oncologists were aware of
the arm of our study to which their patients had been assigned.

The written and narrated information in the computer-based tool came from the NCI pamphlet
and discussions with oncologists. Scripts for video clips were drawn primarily from in-depth
interviews conducted earlier in this project. Because of confidentiality concerns, “standardized
patients” (actors portraying patients) represented the cancer patients in the video clips. The
computer-based tool was viewed individually by 10 cancer patients (recruited in the oncology
waiting room), and by a focus group of eight cancer survivors from a support group (seven
women and one man). They provided feedback on each screen and on overall effectiveness,
ease of use, clarity of presentation, adequacy of information, and satisfaction. Three oncologists
(separately) and three nurses (together) viewed each screen and video clip and also provided
feedback. Based on this feedback, several changes were made, including a modification of the
navigational tools, the inclusion of four additional illustrations of the reasons for joining or not
joining early-phase trials, the addition of one question to ask the doctor, and a few minor word
changes. We also refilmed two of the “patient clips,” keeping the script the same, but swapping
the actors playing each role.

Survey Data
After the oncology appointment in which enrolling in an early-phase clinical trial was discussed
with participants in our study, a trained interviewer then interviewed them for 30–40 minutes
using a structured questionnaire that contained multiple-choice questions in addition to a few
open-ended ones. Responses to the items were recorded directly on the survey instrument. The
questionnaire elicited beliefs about the purpose of the research, expected benefits and risks,
and intended decision about enrollment. Some items on the questionnaire came from previous
studies.18 In addition, two group meetings were held with oncologists (at Johns Hopkins and
Duke) to review the instrument, which was revised accordingly. The survey was administered
to eligible patients after the clinical appointment or, if they preferred, within the week by
telephone. Respondents in our study who had not yet decided whether to join an early-phase
clinical trial were contacted again one to two weeks later. Although they were free to view the
tool or read the pamphlet with a surrogate, they were interviewed alone. Written informed
consent was obtained from all study participants prior to randomization and before the
interview. Institutional review boards at JHMI, DUMC, and UCSM reviewed and approved
this study.

On the questionnaire, respondents provided information about the trial they were invited to
join. This information was then given to study nurses, who matched it with a trial and gave us
a copy of the trial’s blank consent form. This enabled us to confidently classify trials by phase.
Respondents were classified as phase I if offered participation in phase I trials only and phase
II if offered participation in a phase II or both phase I and II trials. Anyone offered enrollment
in a phase III trial and those for whom the trial phase could not be determined were excluded
from the analyses involving trial phase.

Data Analysis
Univariate, descriptive statistics were generated. Bivariate analyses (using chi-square) tested
the association between demographic and dependent variables and between intervention and
control groups. Logistic regression assessed differences between intervention and control
groups in enrollment decision; purpose as safety rather than efficacy; and believing long-term
benefit and/or cure results from participation. Model covariates were generated based on
variables that were significantly related to at least one of the three outcome variables in bivariate
analysis and/or variables that were deemed potential confounders.
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The safety and efficacy variables were calculated in two ways. For Model One, in which
efficacy and safety are entered as separate independent variables, efficacy was positive if any
of the following purposes were selected: “To see if the drug works,” “To see if the drug will
help me,” or “To cure my cancer.” If none of these three purposes was chosen, efficacy was
considered to be negative. Safety was positive if any of the following purposes were selected:
“To see if the drug is safe” or “To figure out the best dosage.” If neither of these two was
chosen, it was considered negative. For Model Two, efficacy/safety is a dichotomous outcome
variable and was positive if efficacy (as described above) was the only reported purpose; it
was considered negative if safety was reported as a purpose of the study, regardless of reported
efficacy status. Anyone who did not report either efficacy or safety as a purpose of the study
was dropped from Model One. Since participants from UCSM were recruited from a dedicated
phase I clinic, regression models were adjusted for trial phase (phase I or phase II) and site
(UCSM, DUMC, JHMI), as well as for age, education level, previous enrollment in a research
trial, and agreement with the statement, “I do whatever the physician recommends.”

Study Results
We randomized 288 participants to receive the consent intervention or the brochure; 130
completed the survey. Of the participants who completed the survey and were thus included
in our sample, 70 were randomly assigned to receive the computer-based tool, and 60 were
assigned to the pamphlet. Participants in the control group reported slightly higher family
income, and intervention participants were more likely to report prior trial participation
(demographic data available from authors). For logistical reasons, participants were recruited
at JHMI and DUMC first. When enrollment at UCSM began, the earlier randomization scheme
already had two-thirds of JHMI participants randomized to the control arm. The randomization
scheme for UCSM, therefore, used a 2:1 ratio oversampling assignment to the intervention
group.

Most participants (85.1%) completed the survey by phone. There was no significant difference
between the intervention and control groups in terms of completing the survey by phone or in
person. There were also no significant differences between those who completed the survey
by phone or in person in terms of planning to enroll in a trial, knowing that the purpose of an
early-phase clinical trial is to look at safety and not efficacy, or expecting long-term treatment
or cure.

Understanding Trial Purpose
Respondents in the intervention group were significantly more likely to state correctly that the
purpose of an early-phase trial related to safety (34.4%), compared to 16.7% of the control
participants (p = 0.03; Table 1). In addition, intervention participants were more likely to state
that the purpose of an early-phase trial related to dosing (p = 0.075). There was no difference
between groups in believing the purpose related to efficacy. Of note, a majority of participants
from both groups (57.4%) reported that the main purpose of an early-phase trial was “to see if
the drug works,” and 15.3% said the purpose was “to cure my cancer.”

Intervention participants were more likely to believe that the oncologist talked to them about
joining an early-phase trial because they “might benefit from the drug” (46.8% vs. 25.9%, p =
0.02). The majority of participants (94.4%) reported that they did not have to participate in the
trial. Ultimately, 76.4% of participants in our study decided to enroll in an early-phase trial.
There were no significant differences in likelihood of enrollment between the intervention and
control groups.

Multivariate analysis of responses shows that respondents in the intervention group were 32
times more likely to believe that the purpose of an early-phase trial was to examine safety, as
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opposed to efficacy, of study drugs (OR = 32.31, p = 0.005; data available from authors).
Respondents recruited from JHMI and UCSM were also more likely when compared to
respondents from DUMC to report that the purpose of an early-phase trial was to test safety of
study drugs (OR = 121.97, p = 0.009; OR = 23.423, p = 0.041, respectively). Multivariate
analysis also reveals that intervention group respondents were 60% less likely to believe there
would be a long-term benefit and/or cure from enrolling in an early-phase trial than respondents
in the control group (p = 0.041). Additionally, respondents from JHMI and UCSM were less
likely to report an expectation of long-term benefit than those from DUMC (OR = 0.16, p =
0.027; OR = 0.13, p = 0.007, respectively).

Trial Benefits
Respondents were asked about benefits from participation for “most cancer patients” and for
themselves (Table 2). There was no significant difference between the intervention or control
group regarding beliefs about how trial participation would affect their or other patients’ cancer.
In addition, there was no significant difference between the two groups regarding expected
side effects for “most cancer patients” or themselves. However, many more respondents
believed they would experience long-term benefit or cure if they enrolled in an early-phase
cancer trial than believed this to be true for “most cancer patients” (41.7% vs. 12.6%, p = 0.04;
data not shown). Similarly, more respondents believed they would experience no or minor side
effects (86.5%) than believed this to be true for “most cancer patients” (73.1%, p = 0.002).
Respondents who decided not to enroll were significantly more likely to expect their cancer to
get worse or experience no change than those who enrolled in an early-phase trial (21.7% vs.
2.5%, p = 0.006). Furthermore, 50.0% of respondents who enrolled in an early-phase trial said
they would experience a long-term improvement or cure, compared to 13.0% who did not enroll
(p = 0.002).

Reasons for Participating in an Early-Phase Trial
Table 3 shows that respondents in the intervention group were significantly more likely to
report that they had enrolled in an early-phase trial because their physician thought it would
be a good idea (70.2% vs. 48.6%, p = 0.045). No other reasons for enrolling were significantly
different between respondent groups. Reasons most frequently reported as “contributing a lot”
to enrolling were: “I wanted to feel like I’d done everything I could” (97.6%); “joining the
investigational study gave me hope” (90.4%); and “I trust the physician who presented the
study to me” (90.4%). Other factors significantly associated with deciding to enroll included
expectation of long-term benefit, older age, and being offered a phase I, rather than phase II,
trial. Respondents expecting long-term improvement or cure from trial participation were 17
times more likely to decide to enroll in an early-phase trial than respondents expecting short-
term improvement or no change (OR = 17.6, p = 0.019). Respondents recruited for phase I
trials were almost 10 times more likely to join compared to those recruited for a phase II trial
(OR = 9.6, p = 0.04). There was no difference between intervention and control groups in
enrollment decision.

Discussion
The moral mandate in clinical research—to ensure that patients are informed about and
understand the research—becomes particularly acute in certain settings where we know from
previous studies that patients may have unrealistic expectations about the therapeutic efficacy
of investigational interventions. This is especially true for patients who participate in early-
phase oncology trials. The results of our use of a computer-based informed consent intervention
suggest that this tool can modify some cancer patients’ beliefs about a trial’s purpose and
benefit. We know of no other studies that have tested the efficacy of an informed consent
intervention in this way.
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While our consent intervention changed cancer patients’ reported understanding of the purpose
of clinical trials and moderated their expectations for long-term benefit from participating in
research, their likelihood of enrolling in an early-phase clinical trial did not change. This may
be because they had already decided about enrollment before the intervention; they also may
have felt the need to try everything possible, even if believing personal benefit was remote.
Indeed, the reason most respondents in both arms of our study gave for enrolling was “I wanted
to feel like I’d done everything I could.”

While understanding of purpose and benefit was modified by the intervention we tested, many
other aspects of understanding remained unchanged. First, no differences were seen between
intervention and control participants in terms of reasons they enrolled in an early-phase trial
or side effects expected. Second, while intervention participants were twice as likely to report
a study purpose related to toxicity or dosing, the majority of respondents in both arms continued
to report a belief that the purpose of on early-phase trial related to efficacy. Thus, regardless
of the arm to which they were randomized, most of the participants in our study believed that
the early-phase clinical trial they had the option to participate in was designed to examine
whether the investigational drug would treat their cancer. Further, while intervention
participants were significantly less likely to believe they would have long-term benefit or cure
from enrolling in an early-phase clinical trial, essentially half of all respondents in our study
continued to believe this.

That most cancer patients join early-phase trials believing they will experience long-term
benefit is consistent with results from other studies.19 Participants in our study also believed
that their own outcomes in an early-phase clinical trial would be better than those of “most
cancer patients,” consistent with the distinction between “frequency
expectation” (understanding that, statistically, most patients do not benefit from trial
participation) and “belief expectation” (believing “it will be me” who is in the small minority
that does benefit).20 Further, higher expectations of benefit are associated with optimism,
monetary risk-seeking, better health-related quality of life, and poorer ability to reason
numerically, perhaps explaining why interventions simply targeted at imparting knowledge
have limited impact on participants’ understanding of trials.21

An interesting finding is that intervention participants were more likely to believe the physician
talked to them about joining an early-phase clinical trial because they “might benefit from the
drug” (46.8% vs. 25.9%, p = 0.02). This finding is unexpected, and it is not clear why
respondents believed this since it was not mentioned in the actual intervention. It would be
worth examining this finding in future research to see if it is a recurring theme and to explore
why these views might be held.

An important question for researchers, ethicists, and oncologists is the degree to which patients’
beliefs about research at the end of life can or should be modified. While recent research
suggests that the chance of therapeutic response from a phase I trial is greater than previously
thought,22 the overwhelming likelihood is that “long-term benefit or cure” will not be the result.
23 In such a context, being able to better distinguish a true therapeutic misconception from a
simply optimistic outlook would be useful.24 However, regardless of patients’ own outlook,
ensuring that the differences among phase I, II, and III trials are described and that risk/benefit
information is clear seems to be critical; that patients then process this information in different
ways leading to various expectations of research benefit may be ethically legitimate.

Our study had many limitations. First, at the request of the Johns Hopkins Cancer Research
Committee, participants in the control group were provided with an NCI pamphlet, rather than
hearing information exclusively from oncology staff, which would have been a “true” control.
The NCI pamphlet provided information about differences among phase I, II, and III trials and
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included sample questions. Thus, the control group may have changed beliefs and behaviors
as a result of reading the pamphlet, which might have moderated the effect of the computer-
based intervention. It is possible that results would have been more dramatic if a true control
group (nonintervention arm) had been used.

Another limitation is that oncologists were not formally blinded as to whether participants
received the pamphlet or viewed the computer-based tool. It is very likely that participants may
have mentioned something they saw or read through the intervention or pamphlet, thus alerting
oncologists to whether they had received the intervention. We cannot know whether
oncologists’ awareness, if present, might have systematically changed their behavior toward
those known to be in the intervention group.

Additionally, this study was conducted at three academic medical centers where patients may
seek access to the latest research interventions. Findings likely are more generalizable to
patients at academic centers that conduct early-phase clinical trials than to cancer patients
broadly. Moreover, one center (UCSM) has a dedicated phase I clinic, and patients recruited
there may have been particularly likely to have decided to join an early-phase trial in advance
of our study. Because participants recruited at USCM also were more likely to be randomized
to the intervention group, this may have created bias, although multivariate analysis indicated
that findings were consistent across institutions.

Another limitation is that most of the participants in our study were white. However, this may
correctly reflect the population of adults who consider enrolling in cancer trials, since there is
evidence that African Americans—particularly African American men—enroll in cancer
research at lower rates than whites do.25 More research is needed on the possible interaction
between the computer-based tool and race.

Further limiting the study is the fact that consent studies are challenged to distinguish
measurement of understanding from recall. The intervention stressed that early-phase trials
were designed to measure safety and dosing rather than efficacy, and intervention participants
reported this more often. Whether they understood that distinction or its implications is less
clear, although their tempered expectation of benefit suggests some change in understanding.
Also, it is reasonable to assume that the “false hope” felt by some participants may be inversely
related to their life expectancy, and this may have affected their willingness to join an early-
phase trial. The current data do not allow examination of this question, so the relationship
between life expectancy and willingness to participate in clinical trials should be further
explored.

This study also had a relatively small sample size that may have affected the degree of
specification in the regression models. With a larger sample size, perhaps other variables would
have risen to significance. And finally, survey data—while revealing important trends across
a group of respondents—are not well suited to capturing how people think about complicated
topics. Qualitative interviews may contribute additional understanding of complex, nuanced
issues—for example, how cancer patients with advanced disease view clinical research, and
how their ability to accurately weigh the pros and cons of trial participation is affected by their
often terminal diagnoses.26

Despite these limitations, our study suggests that a computer-based tool can modify the beliefs
of some cancer patients regarding the purpose and benefit of an early-phase clinical trial.
Further research is needed that examines whether this tool, or other tools that also provide more
detail about the purpose and benefits of early-phase cancer trials, provide similar or greater
changes in beliefs about these types of trials. While recent reports suggest that the chance of
therapeutic response from a phase I trial is greater than previously thought,27 the overwhelming
likelihood is that “long-term benefit or cure” will not be the result.28 Although we recognize
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that being direct in the recruitment process about the benefits and risks of clinical trials may
be difficult,29 the information provided in the recruitment process should be accurate and
complete so that patients can make informed decisions about whether to participate.
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Table 3

Participants’ Self-Reported Reasons for Deciding to Participate in an Investigational Study

Computer-Based Tool % NCI Pamphlet % Total % p-value

How much did the following reasons contribute to your decision to join an investigational study?

 Contributed a lot 100.0 94.6 97.6

 Contributed a little/did not contribute 0.0 5.4 2.4 0.191

Joining the investigational study gave me hope.

 Contributed a lot 87.0 94.6 90.4

 Contributed a little/did not contribute 13.0 5.4 9.6 0.289

I trust the physician who presented the study to me.

 Contributed a lot 91.5 88.9 90.4

 Contributed a little/did not contribute 8.5 11.1 9.6 0.722

Because it might help me fight my cancer.

 Contributed a lot 93.6 83.8 89.3

 Contributed a little/did not contribute 6.4 16.2 10.7 0.173

The investigational study gave me the best chance medically.

 Contributed a lot 84.8 83.3 84.1

 Contributed a little/did not contribute 15.2 16.7 15.9 0.858

The investigational study was a way to help others.

 Contributed a lot 71.7 64.9 68.7

 Contributed a little/did not contribute 28.3 35.1 31.3 0.502

The physician who presented the investigational study thought it would be a good idea to join.

 Contributed a lot 70.2 48.6 60.7

 Contributed a little/did not contribute 29.8 51.4 39.3 0.045

Note: These questions were only asked of the 76% of participants who decided to participate in an investigational study.
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