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Abstract

Background

Informed consent forms (ICFs) for oncology clinical trials have grown increasingly longer
and more complex. We evaluated objective understanding of critical components of
informed consent among patients enrolling in contemporary trials of conventional or novel
biologic/targeted therapies.

Methods

We evaluated ICFs for cancer clinical trials for length and readability, and patients registered
on those studies were asked to complete a validated 14-question survey assessing their
understanding of key characteristics of the trial. Mean scores were compared in groups
defined by trial and patient characteristics.

Results

Fifty patients, of whom half participated in trials of immunotherapy or biologic/targeted
agents and half in trials of conventional therapy, completed the survey. On average, ICFs
for industry-originated trials (N = 9 trials) were significantly longer (P < .0001) and had lower
Flesch ease-of-reading scores (P = .003) than investigator-initiated trials (N = 11). At least
80% of patients incorrectly responded to three key questions which addressed the experi-
mental nature of their trial therapy, its purported efficacy and potential risks relative to alter-
native treatments. The mean objective understanding score was 76.9+8.8, but it was
statistically significantly lower for patients who had not completed high school (P =.011).
The scores did not differ significantly by type of cancer therapy (P =.12) or trial sponsor

(P =.38).

Conclusions

Many participants enrolled on cancer trials had poor understanding of essential elements
of their trial. In order to ensure true informed consent, innovative approaches, such as
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expanded in-person counseling adapted to the patient’s education level or cultural charac-
teristics should be evaluated across socio-demographic groups.

Trial registration
Clinicaltrials.gov NCT01772511

Introduction

Ensuring patient autonomy and minimizing harm by obtaining informed consent is an essen-
tial prerequisite to conducting clinical trials, as delineated in the Declaration of Helsinki and
other foundational documents for research ethics [1, 2]. In oncology, the consenting process is
complicated by patient anxiety in the face of a life-threatening o disease, and by the fact that
participation in a trial may be the only way to gain access to novel, potentially more promising
therapies. Comprehension of research design and risks may also be compromised when a
patient is acutely ill or suffering from a chronic, debilitating disease [3]. However, to meet the
obligations of true informed consent, a thorough appreciation of the potential benefits, toxici-
ties and alternatives to experimental therapy is of paramount importance. Increasing complex-
ity of trial designs, the availability of novel agents with remarkable efficacy but only in highly
selective patient subgroups, and extensive media coverage of “personalized medicine” or
“genomic breakthroughs” may exacerbate a patient’s therapeutic misconception by creating
unrealistic expectations of benefit.

A clinical trial’s informed consent form (ICF) is supposed to provide complete and clear
information about the potential risks and benefits of participation in that trial, but the ICFs for
cancer clinical trials have become increasingly complex and lengthy [4, 5]. To a large extent,
their content is shaped by regulatory and legal language designed to protect the research insti-
tution and/or sponsor rather than trial subjects [4]. As a result, patients may not achieve the
level of understanding that is vital to the provision of informed consent, as has been noted in
multiple studies over the past 20 years [6-9]. This can occur despite patient reports of satisfac-
tion with the informed consent process and perception of knowledge. In some studies of the
consenting process, subjects declared receipt of sufficient and comprehensible information,
even though their objective understanding of the details of the study to which they had agreed
were lacking [9-11].

Prior studies have investigated the effects of various approaches to enhancing overall under-
standing of the ICF, primarily by innovative modes of delivery, but improvements have not
been consistently demonstrated.[12-14] Some studies reported that certain knowledge
domains, like details of treatment and its duration, or randomization procedures, were partic-
ularly poorly understood, but did not specifically investigate which domains are at higher
risk.[7, 15] Despite their length, ICF’s often omit significant information important for the
informed consent process.[5] Identification of what information contained in the ICF is most
likely to be poorly understood may help to focus further work on updating ICFs to improve
their functionality.

We hypothesized that despite years of effort, and with the increased complexity of onco-
logic therapy, currently used ICFs may not promote adequate understanding of critical study-
related information for many patients, and that levels of such understanding may vary by
patient or trial characteristics. The primary purpose of this pilot study was thus to evaluate
whether participants in oncology clinical trials objectively comprehend the basic elements of
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the studies, and to identify which domains are most at risk of being misunderstood. The sec-
ondary objective was to evaluate how patient- (age, sex, race, education level) or trial- (spon-
sorship by an academic investigator, cooperative group, or pharmaceutical industry, type of
cancer therapy) related factors influence the level of understanding.

Patients and methods

We conducted a prospective observational cross-sectional study. Patients were enrolled
between June 2012 and October 2014. The study was approved by the Rhode Island Hospital
and The Miriam Hospital Institutional Review Boards (IRB) and registered at clinicaltrials.gov
as NCT01772511 (see S1 Appendix, S1 Dataset). All subjects provided a written informed con-
sent for participation. Patients were eligible if they were 18 years of age or older, English-
speaking (though not necessarily as the first language), and if they had agreed to participate

in a trial of cancer therapy at the Rhode Island Hospital Comprehensive Cancer Centers
(RIHCCC). Rhode Island Hospital is an academic medical center affiliated with the Warren
Alpert Medical School of Brown University, which offers investigator-initiated, cooperative
group, and pharmaceutical industry-sponsored phase 1, 2 and 3 trials, enrolling about 200
patients annually. Investigator-initiated trials are authored by one or more faculty members of
the Brown University Division of Hematology-Oncology and coordinated by the Brown Uni-
versity Oncology Group (BrUOG). Qualifying trials could involve treatment with experimen-
tal chemotherapy, radiation therapy, targeted, biologic or endocrine agents. Eligible subjects
were identified by the clinical research staff and offered participation after they had completed
the informed consent process for their primary treatment trial and signed the relevant ICF.
This pilot study enrolled a convenience sample without a pre-determined cohort size.

Outcome measures and procedures

ICF readability was assessed using the Flesch-Kincaid reading grade level and Flesch Reading
Ease Score [16, 17]. These commonly employed scales use word and sentence length to calcu-
late the education level (US grade level) necessary to understand a piece of text and its ease of
reading. The reading ease is scored between 0 and 100, with increasing score indicating easier
read. A score of 60-70 is considered to be “plain English”, 50-60 “fairly difficult”, and 30-50
“difficult to read”.

In order to measure patients’ objective understanding of the informed consent compo-
nents, we used a modified version of the Quality of Informed Consent (QulC) survey. The
QuIC has been designed to evaluate the 8 basic elements of the ICF as identified by the United
States (US) Code of Federal Regulations (45 CFR 46.116(a) and 21 CFR 50.25): 1) explanation
of the purpose and procedures of the research, 2) description of foreseeable risks or discom-
forts, 3) benefits to self and others, 4) disclosure of alternative treatments, 5) confidentiality of
records, 6) explanation of compensation or treatment in the event of research-related injury,
7) contact information in case of research-related questions or injury, and 8) a statement rein-
forcing voluntary participation [18]. The QuIC contains 34 questions measuring subject’s
objective (Part A, 20 items) and subjective (Part B, 14 items) understanding of the research,
and has been validated in a survey of oncology clinical trials, with an average completion time
of 7.2 minutes [11, 18]. We used a condensed version of the QuIC Part A (objective under-
standing), eliminating 6 questions specific to clinical trial phase. The 14 remaining items were
applicable regardless of trial design and addressed the basic elements of the informed consent.
Each question was answerable with a triple-bounded binary choice format: “Agree”, “Dis-
agree” or “Unsure”, and scored as correct (100 points), incorrect (0 points) or unsure (50
points). Nine questions were phrased positively (i.e. “Agree” being the correct answer), and 5
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were phrased negatively to avoid agreement bias. The primary endpoint of the study was the
summary QulC-A score. All participants filled out the study survey in person, during a clinical
visit, without a time limitation. There was no further follow up for subjects on this study, and
no specific incentives offered to participants.

Statistical analysis

Descriptive statistics are reported with means and standard deviations for continuous vari-
ables, or percentages for categorical variables. The statistics for different consent versions in
each clinical trial were averaged and analyzed on a per-trial basis, and compared using one-
way ANOVA. The QuIC-A score was expressed on a normalized scale (0 to 100), thus repre-
senting a subject’s average objective understanding of the informed consent components.
Although no validated threshold of what constitutes an “adequate” score has been established
in the literature, and any departure from full understanding (i.e. score 100) might indicate a
deficient informed consent, we compared our results from prior studies using the QuIC-A
score, and between groups of interest. For the secondary objective, an exploratory analysis of
factors judged by the investigators to be potentially associated with the QuIC-A score was
envisaged, including age, native language other than English, level of education, cancer type,
phase of clinical trial, type of sponsor, and specific hospital as potential explanatory variables.
We assessed association between the QulC-A scores (continuous variable) and each explana-
tory variable using Pearson’s correlation coefficients (for other continuous variables) or one-
way ANOVA (for categorical variables). Normality of distribution was confirmed in all cases
by Shapiro-Wilk test. Potential moderation of the effect of readability by education level was
evaluated by a test of interaction between those variables in a linear regression model.[19] In
this exploratory analysis with a limited sample size and explanatory variables defined a priori,
we did not perform adjustment for multiple testing.[20] All statistical tests were two-sided,
with o of 0.05 considered significant, and were conducted using Stata/MP 14.1 (StataCorp LP,
College Station, TX).

Results

The study enrolled 54 participants treated on 26 different clinical trials (Fig 1, Table 1). Four
patients did not complete the survey because they withdrew from their treatment trial before-
hand and were excluded from the analysis, whereas 50 subjects (93%) completed the QuIC-A
questionnaire. Median age was 61 years (range, 35 to 85). Most patients were white, native
English speakers, and half had some college education. Non-white patients self-reported as
African American or Portuguese Hispanic. A majority of patients in this cohort had advanced
gastrointestinal tumors. Fifty percent enrolled in clinical trials studying biologic therapy
(monoclonal antibodies or antibody-drug conjugates), immunotherapy (vaccines or immune
checkpoint inhibitors) or oral targeted agents (tyrosine kinase inhibitors).

Among the 26 trials, 9 (35%) were phase 1, 9 (35%) were phase 2, and 8 (31%) were phase 3
clinical trials. Eleven studies (42%) were investigator-initiated, 6 (23%) were cooperative
group-sponsored, and 9 (35%) were industry-sponsored. Nine studies (35%) involved only
cytotoxic chemotherapy and/or radiation therapy, while 17 (65%) included administration of
biologic, targeted or immune-directed agents.

Mean time between consent for the treatment trial and for the current study was 60 +51
days. Mean length of the ICF was 16.6 +5.7 pages, and was significantly longer for phase 3 trials
(21.4 £3.8 pages) than for phase 1 (15.5 +4.8) or phase 2 (13.5 £5.5) trials (P = .0069). The aver-
age length of the ICF was also nearly twice as long for industry-sponsored (N =9, 20.2 +2.8
pages) or cooperative group-sponsored (N = 6, 21.5 +3.5) trials than for investigator-initiated
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Subjects screened
N =54
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N =54
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Subjects who Subjects excluded
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included in analysis treatment trial)
N =50 N=4

Fig 1. CONSORT diagram for flow of study participants.
doi:10.1371/journal.pone.0172957.g001

trials (N =11, 11.0 £2.8 pages, P < .0001). Mean reading grade required to understand the ICF
was 11.2 £0.7, and mean Reading Ease Score was 50.2 £3.1, placing it at the border of the
“fairly difficult” and “difficult” categories. The ICFs for industry-sponsored trials had a slightly
higher required reading grade (11.7 £0.7 compared with 11.0 £0.7 for investigator-initiated
and 10.8 +0.6 for cooperative group trials, P = .025), and a significantly worse Reading Ease
Score (mean, 47.9 +3.0, compared with 50.8 £2.3 for investigator-initiated and 52.9 +2.0 for
cooperative group trials, P = .003). Consents for trials of biologic, targeted, or immunotherapy
agents were significantly longer (18.5 +4.9 pages) than for trials of conventional therapies (13.0
15.5 pages, P = .016), but the difference disappeared after adjusting for the type of trial sponsor
(P =.63). There was no statistically significant difference in mean reading grade (P = .22) or
Reading Ease Score (P = .15) depending on the type of antineoplastic agent.

The results of the objective understanding survey (QuIC-A) are shown in Fig 2. Mean
QulC-A summary score was 76.9 £8.8. A single missing response was scored as incorrect
(with a sensitivity analysis scoring it as “correct”, showing no difference in results). Partici-
pants gave mostly correct answers to questions related to the general understanding of partici-
pation in research, purpose of the research, confidentiality of records, contacting the research
team, and the voluntary nature of participation (>85% correct). In contrast, their understand-
ing of the domains related to the experimental therapies was very poor. Over 80% of the partic-
ipants did not recognize that the treatment being administered on their clinical trial was
experimental and non-standard, that the benefits of treatment were uncertain, and that partici-
pation was associated with additional risks. A third of patients did not understand that
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Table 1. Characteristics of the study participants.

Variable
All patients
Age

Sex

Race

Education level

Native language

Cancer site

Type of clinical trial

Phase of clinical trial

Trial therapy

#including cytotoxic chemotherapy, endocrine therapy or radiation therapy

ADC: antibody-drug conjugate

Level

<60 years

>60 years

Women

Men

White

Non-white

Less than high school diploma
High school diploma
Associate degree
Bachelor’s degree
Master’s degree or higher
English

Other

Pancreas

Colorectal

Other gastrointestinal
Central nervous system
Breast

Lung

Prostate

Renal

Head/neck

Melanoma
Investigator-initiated
Industry-sponsored
Cooperative group

1

2

3

Conventional therapy 2
Monoclonal antibody or ADC
Immunotherapy
Targeted therapy

doi:10.1371/journal.pone.0172957 1001
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24%)
17%)
(9%)
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alternative treatments were available, or were unsure about available support in case of

research-related injury.

Mean QulC-A score did not statistically significantly differ by age (P = .33), sex (P = .33),
phase of the clinical trial (P = .54) or its sponsor type (P = .38), and did not correlate with the
ICF length (P = .11), reading grade (P = .63) or Reading Ease Score (P = .45). It also did not
correlate with time between consent for the clinical trial and for the current study (P = .57).
There was also no significant difference between participants in trials of conventional or bio-
logic/targeted agents (P = .12). However, the score was significantly lower for patients with
education level less than a high school diploma (mean, 64.3 £10.4, compared with 77.8+8.5 for
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[y

. When I signed the consent form for my current cancer therapy, | knew that | was
agreeing to participate in a clinical trial (correct: Agree)

N

. The main reason cancer clinical trials are done is to improve the treatment of
future cancer patients (correct: Agree)

w

| have been informed how long my participation in this clinical trial is likely to last
(correct: Agree)

4. All the treatments and procedures in my clinical trial are standard for my type of
cancer (correct: Disagree)

[%2)

. The treatment being researched in my clinical trial has been proven to be the
best treatment for my type of cancer (correct: Disagree)

o

Compared with standard treatments for my type of cancer, my clinical trial does
not carry any additional risks or discomforts (correct: Disagree)

~

There may not be direct medical benefit to me from my participation in this
clinical trial (correct: Agree)

o

By participating in this clinical trial, | am helping the researchers learn
information that may benefit future cancer patients (correct: Agree)

o

. Because | am participating in a clinical trial, it is possible that the study sponsor,
various government agencies, or others who are not directly involved in may care
could review my medical records (correct: Agree)

10. My doctors did not offer me any alternatives besides treatment in this clinical
trial (correct: Disagree)

11. The consent form | signed describes who will pay for treatment if | am injured or
become ill as a result of participation in this clinical trial (correct: Agree)

12. The consent form | signed lists the name of the person (or persons) whom | should
contact if | have any questions or concerns about the clinical trial (correct: Agree)

13. If | had not wanted to participate in this clinical trial, | could have declined to sign
the consent form (correct: Agree)

14. 1 will have to remain in the clinical trial even if | decide someday that | want to
withdraw (correct: Disagree)

Fig 2. Percent of correct and incorrect responses to each survey question.

doi:10.1371/journal.pone.0172957.g002

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
100%
10% 90%
20% 74%
14% 76%
2% 98%
10% 86%
IZ% 30% 68%
6% 94%
2% 98%
4% 90%

Answer: .Incorrect |:|Unsure |:|Correct

high school diploma, 80.6+5.0 for associate degree, 77.2 +6.4 for bachelor’s degree, and 79.2
+10.0 for master’s degree; ANOVA F = 3.7, P = .011). We found no statistically significant
interaction between the education level (high school diploma or higher) and the Flesch Read-
ing Ease Score (P = .22), but the study was not sufficiently powered for a more thorough analy-
sis of a potential effect moderation.

Discussion

In this prospective study, we assessed comprehension of critical elements of informed consent
among patients enrolled on contemporary cancer clinical trials, half of whom were receiving
immunotherapy or a biologic/targeted agent. Our two main findings are that many patients

exhibited a poor grasp of key consent elements related to their experimental therapy, and that

overall comprehension may correlate with education level, but not with the type of trial spon-

sor or the type of experimental agent. These findings extend prior knowledge by demonstrat-
ing ongoing issues related to comprehension of informed consent in the era of increasing use
of novel therapies, and indicating the main areas of knowledge deficiency.

PLOS ONE | DOI:10.1371/journal.pone.0172957 February 24, 2017

7/13



@° PLOS | ONE

Comprehension and informed consent: BrUOG study

Results from the QulIC-A instrument in our cohort were similar to those previously
reported. The mean QulC-A score was 77.8 (£9.4) in a cross-sectional validation study by Joffe
et al., in which research participants from a tertiary center responded to a mailed survey [11].
The three QuIC-A questions related to therapeutic misconception (items 4, 5, and 6 in our ver-
sion) were incorrectly answered by 75%, 69%, and 64% of subjects in that report [11]. We
found an even higher rate of incorrect responses (90%, 86%, and 80%, respectively), possibly
because we administered the survey in person rather than by mail, thus eliminating attrition
bias from non-responders (which was 28% in Joffe et al.). Jefford et al. reported a mean
QuIC-A score of 77.6 among 102 cancer patients, whereas the mean subjective score (QuIC-B)
was 91.5, illustrating the discrepancy between patients’ perception of their level of understand-
ing and their objective comprehension [9]. We further compared groups defined by type of
trial sponsor, and by use of conventional or novel immunotherapeutic or targeted/biologic
agents. Despite the significantly longer ICFs in cooperative group or pharmaceutical trials
compared with those designed by local investigators, and despite worse readability scores of
ICFs from industry-sponsored trials, we found no significant difference in the understanding
score. Thus, despite the recognition of the inadequacies of ICFs used in the past, we do not
appear to have made substantial progress towards doing a better job of providing our study
patients with true informed consent regarding the experimental nature of their treatment and
accurate estimates of its likely benefits and risks.

The actual readability of ICF’s has not improved either. In 1994, Grossman et al. analyzed
137 ICFs from oncology clinical trials conducted at The Johns Hopkins Oncology Center,
reporting a mean Flesch Reading Ease Score of 52.6+8.7, and mean reading grade level of 11.1
+1.7 [6]. In 2004, a review from Emory University Winship Cancer Institute found a mean
Reading Ease Score of 45.5+5.2 [21]. These values are close to our updated estimates, illustrat-
ing that the ICF readability remains a major problem, especially given the reality of literacy lev-
els in the US, which are basic for 22%, and below basic for additional 14% of Americans [22].
Food and Drug Administration (FDA) guidelines recommend presenting medical information
at or below the 8™ grade level, and simplifying it further for subjects with low literacy [23].
Given a mean reading grade level of 11, it should come as no surprise that patients with less
than high school diploma are at the highest risk of failing to absorb the information conveyed
in the ICF. Another prospective study by Breese et al., conducted in a non-cancer setting,
reported that low education level, race, and non-English primary language were all associated
with lower comprehension scores in a univariate analysis (P < .0001), but only education
remained significant in a multivariable model [24]. Although in our analysis the ICF length
did not correlate with the QulC score, all consent documents were long (16 pages on average).
Beardsley et al. suggested that comprehension significantly improves when the length is 7
pages or less—a finding that was incorporated in the 2013 National Cancer Institute initiative
to shorten the ICF templates [5].

Efforts to improve the clarity of ICFs in oncology have met numerous challenges [12]. In a
comparative study, shortening the ICF and lowering the required grade level from 16 to 7 did
not improve understanding of key trial design elements or associated risks, even though
patients stated a preference for the shorter form [7]. In a recent randomized study by Hoffner
at al., multimedia enhancements to the ICF did not lead to better comprehension, despite
patient reports of satisfaction with the process [13]. Coyne et al. randomized participants in 3
trials of cancer chemotherapy to a standard or simplified ICF, and found lower anxiety and
higher satisfaction with the simplified form, but no change in comprehension levels [15]. A
systematic review of 42 trials studying alterations in the informed consent process found that
multimedia approaches (slide presentations, videos, interactive computer programs) and read-
ability enhancements had little effect [14]. Koyfman et al. demonstrated that local IRB reviews

PLOS ONE | DOI:10.1371/journal.pone.0172957 February 24, 2017 8/13



o ®
@ : PLOS | SINE Comprehension and informed consent: BrUOG study

of ICFs for cooperative-group trials result in significant lengthening of the consent forms, and
worsening of readability, indicating that such reviews fail in their goal to enhance human sub-
ject autonomy [25]. In our analysis, ICFs from investigator-initiated trials were nearly half the
length of those from industry-sponsored trials, without any apparent improvement in compre-
hension. Because the readability of all the ICFs was poor, bringing their language to a more
readable level might at least improve the patients’ subjective satisfaction. Shortening words
and sentences, using bullet points or familiar words and phrases, and then evaluating the
impact of these changes on the estimation of readability have been advocated for this purpose
[26]. Using this pilot experience, our group is planning to study a cohort of patients treated on
trials with the newly revised, shortened ICF templates according to the National Cancer Insti-
tute initiative. In fact, a simple single-page summary of the study that highlights its design,
experimental nature, uncertain benefits and potential risks, might well supplement the full
ICF.

The failure to improve on the efficacy of ICF’s over the past 20 years indicate that an adjust-
ment to the classical conceptual framework of informed consent may be needed, de-emphasiz-
ing the role of ICF as a replacement for medical counselling (Fig 3). The ICF is a part of the

Research staff

Patient factors:
Cultural background
Language and
literacy
Education level
Psychosocial context

Informed Consent

Form
(documentation)

Trial procedures ]
Privacy I Costs ]
Disease-related factors: 4
*  Cancer type Knowledge domains: Consent
* Prognosis

Acuity of iliness J\/L
[ Therapy I Alternatives ]

[ Risks and benefits ]

Treatment-related
factors:

+ Type of treatment
* Clinical trial design
(use of placebo,
randomization)

» Degree of risk

Clinical counselling
(similar to non-
research setting)

[ Clinician }

Fig 3. A conceptual model, emphasizing the complementary nature of the informed consent form and clinical counselling, with regard to
knowledge domains necessary for complete informed consent.

doi:10.1371/journal.pone.0172957.9003
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informed consent process, designed to complement, not replace, a discussion between
researchers and subjects, but serves primarily as documentation rather than an educational
tool. Our results suggest that in-person discussions should focus on those aspects of consent
most often poorly conveyed through the ICF—specifically the experimental nature of treat-
ment, associated risks, benefits, and alternatives, similar to counseling regarding standard
treatment options in clinical oncology. These knowledge domains may be best suited for face-
to-face discussions with expert clinicians, which are easily adaptable to patient’s level of educa-
tion and cultural characteristics, and can include an interpreter for patients not proficient in
English. Such conversations are known to omit some components of the informed consent,
and their completeness and linguistic complexity varies considerably among clinicians, so
other critical knowledge domains may be delegated to an ICF review with non-clinical
research staff [27]. Nishimura et al. conducted a meta-analysis of 22 various interventions,
finding that extended discussion during the consent process was associated with increased
comprehension scores, particularly in studies that used real clinical trial participants rather
than simulations [28]. Leveraging the complementarity between the ICF and in-person discus-
sion, as well as roles of clinicians and non-clinical research staff might provide an attractive
approach to improving patient understanding.

Our study had several important limitations. Only patients participating in qualifying trials
and receiving active cancer therapy were included, and while all screened patients agreed to
participate, we did not evaluate potential selection bias related to early loss of follow-up, early
withdrawals from treatment trials, or failure to screen all clinical trial participants in the partic-
ipating institutions. Such selection bias might affect both overall distribution of variables, and
the identified associations. Some patients enrolled in our study many weeks after consenting
to their treatment trial, although we did not find a significant correlation between the time
between the two consents and the QuIC-A score. The cohort was largely homogeneous with
regard to race/ethnicity and native language, and statistical power is limited by sample size.
Therefore, the observed associations between the objective understanding of ICF and educa-
tion level should be viewed as hypothesis-generating rather than definitive. Because only a
minority of research participants at RIHCCC enrolled in this trial, we cannot rule out selection
bias related to patients’ characteristics which might also affect understanding of the ICF. In
particular, the cohort contained mainly patients with advanced gastrointestinal malignancies,
whose care is provided by specialized staff oncologists and for whom there were often limited
therapeutic options, thus potentially exacerbating their sense that treatment on a clinical trial
was their best, if not only, alternative. Furthermore, the QuIC instrument includes only closed
questions, which offer limited insight into comprehension. A qualitative assessment using
open questions might help to elucidate at which step the informed consent process is failing to
convey the essential information about therapy in an understandable manner. Finally, we did
not evaluate the contents of the ICFs for studies included in this analysis, although those had
been reviewed by appropriate institutional review boards with regard to adequate explanation
of benefits and risks of trial participation.

Conclusion

In conclusion, providing true informed consent remains a major challenge for investigators
and patients involved in cancer clinical trials, which persists in the era of biologic, targeted and
immune therapies. The readability of ICFs, measured by the reading grade and Reading Ease
Score, remains outside of the FDA guidelines [23], contributing to poor comprehension. As
identified in our analysis, aspects of informed consent related to the actual experimental ther-
apy are the most prone to misunderstanding, and need to be at the center of efforts to improve
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patient comprehension. Our results suggest that this is a challenge facing all research sponsors
—industry, cooperative groups and local investigators alike. The problem is so pervasive, and
correcting it so vital to both patients and research enterprise, that we need to investigate a
diversity of approaches, from simplified ICFs and supplemental online or printed resources, to
greater reliance on direct communication between oncologists and their patients.

Supporting information

S1 Appendix. Clinical trial protocol for BrUOG-274.
(PDF)

S1 Dataset. Dataset from the BrUOG-274 clinical trial.
(PDF)

Acknowledgments

Disclaimer: Presented in part at the American Society of Clinical Oncology 2015 Annual Meet-
ing, May 29-June 2, 2015, Chicago, IL

Author Contributions

Conceptualization: AS WMS MIQ HS HK KMM A]JO.
Data curation: AS KMM AJO.

Formal analysis: AS AJO KMM.

Funding acquisition: HS KMM.

Investigation: AS WMS MIQ HS HK KMM AJO.
Methodology: AS HS HK KMM.

Project administration: AS HS KMM.

Supervision: HS KMM.

Validation: AS AJO KMM.

Visualization: AJO.

Writing - original draft: AS WMS MIQ HS HK KMM A]JO.
Writing - review & editing: AS WMS MIQ HS HK KMM AJO.

References

1. World Medical Association. World Medical Association Declaration of Helsinki: ethical principles for
medical research involving human subjects. JAMA. 2013; 310(20):2191—4. doi: 10.1001/jama.2013.
281053 PMID: 24141714

2. Emanuel EJ, Wendler D, Grady C. What makes clinical research ethical? JAMA. 2000; 283(20):2701—
11. PMID: 10819955

3. Schaeffer MH, Krantz DS, Wichman A, Masur H, Reed E, Vinicky JK. The impact of disease severity on
the informed consent process in clinical research. Am J Med. 1996; 100(3):261-8. doi: 10.1016/S0002-
9343(97)89483-1 PMID: 8629670

4. Berger O, Gronberg BH, Sand K, Kaasa S, Loge JH. The length of consent documents in oncological tri-
als is doubled in twenty years. Ann Oncol. 2009; 20(2):379-85. doi: 10.1093/annonc/mdn623 PMID:
18922881

PLOS ONE | DOI:10.1371/journal.pone.0172957 February 24, 2017 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0172957.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0172957.s002
http://dx.doi.org/10.1001/jama.2013.281053
http://dx.doi.org/10.1001/jama.2013.281053
http://www.ncbi.nlm.nih.gov/pubmed/24141714
http://www.ncbi.nlm.nih.gov/pubmed/10819955
http://dx.doi.org/10.1016/S0002-9343(97)89483-1
http://dx.doi.org/10.1016/S0002-9343(97)89483-1
http://www.ncbi.nlm.nih.gov/pubmed/8629670
http://dx.doi.org/10.1093/annonc/mdn623
http://www.ncbi.nlm.nih.gov/pubmed/18922881

@° PLOS | ONE

Comprehension and informed consent: BrUOG study

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Beardsley E, Jefford M, Mileshkin L. Longer consent forms for clinical trials compromise patient under-
standing: so why are they lengthening? J Clin Oncol. 2007; 25(9):e13—4. doi: 10.1200/JC0.2006.10.
3341 PMID: 17369564

Grossman SA, Piantadosi S, Covahey C. Are informed consent forms that describe clinical oncology
research protocols readable by most patients and their families? J Clin Oncol. 1994; 12(10):2211-5.
doi: 10.1200/JC0.1994.12.10.2211 PMID: 7931491

Davis TC, Holcombe RF, Berkel HJ, Pramanik S, Divers SG. Informed consent for clinical trials: a com-
parative study of standard versus simplified forms. J Natl Cancer Inst. 1998; 90(9):668—-74. PMID:
9586663

Gotay CC. Perceptions of informed consent by participants in a prostate cancer prevention study. Can-
cer Epidemiol Biomarkers Prev. 2001; 10(10):1097-9. PMID: 11588137

Jefford M, Mileshkin L, Matthews J, Raunow H, O’Kane C, Cavicchiolo T, et al. Satisfaction with the
decision to participate in cancer clinical trials is high, but understanding is a problem. Support Care Can-
cer. 2011; 19(3):371-9. doi: 10.1007/s00520-010-0829-6 PMID: 20333413

Ferguson PR. Patients’ perceptions of information provided in clinical trials. J Med Ethics. 2002; 28
(1):45-8. doi: 10.1136/jme.28.1.45 PMID: 11834760

Joffe S, Cook EF, Cleary PD, Clark JW, Weeks JC. Quality of informed consent in cancer clinical trials:
a cross-sectional survey. Lancet. 2001; 358(9295):1772—7. doi: 10.1016/S0140-6736(01)06805-2
PMID: 11734235

Holland J, Browman G, McDonald M, Saginur R. Protecting human research participants: reading vs
understanding the consent form. J Natl Cancer Inst. 2013; 105(13):927-8. doi: 10.1093/jnci/djt152
PMID: 23821756

Hoffner B, Bauer-Wu S, Hitchcock-Bryan S, Powell M, Wolanski A, Joffe S. "Entering a Clinical Trial: Is
it Right for You?": a randomized study of The Clinical Trials Video and its impact on the informed con-
sent process. Cancer. 2012; 118(7):1877-83. doi: 10.1002/cncr.26438 PMID: 22009665

Flory J, Emanuel E. Interventions to improve research participants’ understanding in informed consent
for research: a systematic review. JAMA. 2004; 292(13):1593-601. doi: 10.1001/jama.292.13.1593
PMID: 15467062

Coyne CA, Xu R, Raich P, Plomer K, Dignan M, Wenzel LB, et al. Randomized, controlled trial of an
easy-to-read informed consent statement for clinical trial participation: a study of the Eastern Coopera-
tive Oncology Group. J Clin Oncol. 2003; 21(5):836—42. doi: 10.1200/JC0.2003.07.022 PMID:
12610182

Flesch R. A new readability yardstick. J Appl Psychol. 1948; 32(3):221-33. PMID: 18867058

Kincaid JP, Fishburne Jr RP, Rogers RL, Chissom BS. Derivation of new readability formulas (Aauto-
mated Readability Index, Fog Count and Flesch Reading Ease Formula) for Navy enlisted personnel.
DTIC Document, 1975.

Joffe S, Cook EF, Cleary PD, Clark JW, Weeks JC. Quality of informed consent: a new measure of
understanding among research subjects. J Natl Cancer Inst. 2001; 93(2):139-47. PMID: 11208884

Hayes AF, Rockwood NJ. Regression-based statistical mediation and moderation analysis in clinical
research: Observations, recommendations, and implementation. Behav Res Ther. 2016.

Feise RJ. Do multiple outcome measures require p-value adjustment? BMC Med Res Methodol. 2002;
2:8. doi: 10.1186/1471-2288-2-8 PMID: 12069695

Sharp SM. Consent documents for oncology trials: does anybody read these things? Am J Clin Oncol.
2004; 27(6):570-5. PMID: 15577434

Kutner M, Greenberg E, Jin Y, Paulsen C, White S. The Health Literacy of America’s Adults. Results
From the 2003 National Assessment of Adult Literacy. National Center for Education Statistics. US
Department of Education. NCES 2006—483: 2006.

US Food and Drug Administration. US FDA Draft Guidance: Informed Consent Information Sheet. Guid-
ance for IRBs, Clinical Investigators, and Sponsors.2016 March 20, 2016. http://www.fda.gov/
regulatoryinformation/guidances/ucm404975.htm.

Breese PE, Burman WJ, Goldberg S, Weis SE. Education level, primary language, and comprehension
of the informed consent process. J Empir Res Hum Res Ethics. 2007; 2(4):69-79. doi: 10.1525/jer.
2007.2.4.69 PMID: 19385809

Koyfman SA, Agre P, Carlisle R, Classen L, Cheatham C, Finley JP, et al. Consent form heterogeneity
in cancer trials: the cooperative group and institutional review board gap. J Natl Cancer Inst. 2013; 105
(13):947-53. doi: 10.1093/jnci/djt143 PMID: 23821757

Jefford M, Moore R. Improvement of informed consent and the quality of consent documents. Lancet
Oncol. 2008; 9(5):485-93. doi: 10.1016/S1470-2045(08)70128-1 PMID: 18452859

PLOS ONE | DOI:10.1371/journal.pone.0172957 February 24, 2017 12/13


http://dx.doi.org/10.1200/JCO.2006.10.3341
http://dx.doi.org/10.1200/JCO.2006.10.3341
http://www.ncbi.nlm.nih.gov/pubmed/17369564
http://dx.doi.org/10.1200/JCO.1994.12.10.2211
http://www.ncbi.nlm.nih.gov/pubmed/7931491
http://www.ncbi.nlm.nih.gov/pubmed/9586663
http://www.ncbi.nlm.nih.gov/pubmed/11588137
http://dx.doi.org/10.1007/s00520-010-0829-6
http://www.ncbi.nlm.nih.gov/pubmed/20333413
http://dx.doi.org/10.1136/jme.28.1.45
http://www.ncbi.nlm.nih.gov/pubmed/11834760
http://dx.doi.org/10.1016/S0140-6736(01)06805-2
http://www.ncbi.nlm.nih.gov/pubmed/11734235
http://dx.doi.org/10.1093/jnci/djt152
http://www.ncbi.nlm.nih.gov/pubmed/23821756
http://dx.doi.org/10.1002/cncr.26438
http://www.ncbi.nlm.nih.gov/pubmed/22009665
http://dx.doi.org/10.1001/jama.292.13.1593
http://www.ncbi.nlm.nih.gov/pubmed/15467062
http://dx.doi.org/10.1200/JCO.2003.07.022
http://www.ncbi.nlm.nih.gov/pubmed/12610182
http://www.ncbi.nlm.nih.gov/pubmed/18867058
http://www.ncbi.nlm.nih.gov/pubmed/11208884
http://dx.doi.org/10.1186/1471-2288-2-8
http://www.ncbi.nlm.nih.gov/pubmed/12069695
http://www.ncbi.nlm.nih.gov/pubmed/15577434
http://www.fda.gov/regulatoryinformation/guidances/ucm404975.htm
http://www.fda.gov/regulatoryinformation/guidances/ucm404975.htm
http://dx.doi.org/10.1525/jer.2007.2.4.69
http://dx.doi.org/10.1525/jer.2007.2.4.69
http://www.ncbi.nlm.nih.gov/pubmed/19385809
http://dx.doi.org/10.1093/jnci/djt143
http://www.ncbi.nlm.nih.gov/pubmed/23821757
http://dx.doi.org/10.1016/S1470-2045(08)70128-1
http://www.ncbi.nlm.nih.gov/pubmed/18452859

o @
@ : PLOS | ONE Comprehension and informed consent: BrUOG study

27. Koyfman SA, Reddy CA, Hizlan S, Leek AC, Kodish AE, Phase IICRT. Informed consent conversations
and documents: A quantitative comparison. Cancer. 2016; 122(3):464-9. doi: 10.1002/cncr.29759
PMID: 26505269

28. Nishimura A, Carey J, Erwin PJ, Tilburt JC, Murad MH, McCormick JB. Improving understanding in the
research informed consent process: a systematic review of 54 interventions tested in randomized con-
trol trials. BMC Med Ethics. 2013; 14:28. doi: 10.1186/1472-6939-14-28 PMID: 23879694

PLOS ONE | DOI:10.1371/journal.pone.0172957 February 24, 2017 13/13


http://dx.doi.org/10.1002/cncr.29759
http://www.ncbi.nlm.nih.gov/pubmed/26505269
http://dx.doi.org/10.1186/1472-6939-14-28
http://www.ncbi.nlm.nih.gov/pubmed/23879694

