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Simplifying informed consent 
as a universal precaution
Iris Z. Feinberg 1*, Ajeet Gajra 2, Lori Hetherington 3 & Kathryn S. McCarthy 1

One barrier to participating in clinical research is that patients with low literacy skills (1 in 5 US 
adults) may struggle to understand the informed consent document (ICD). Writing consents using 
health literacy and plain language guidelines including simplified syntax and semantics can increase 
understandability and facilitate inclusivity of research populations with literacy challenges. Our 
study aim was to evaluate a simplified ICD for understandability while considering factors known to 
relate to comprehension (reading skills and working memory). We performed an on-line survey of 192 
adults ages 18–77 in Georgia. Participants performed significantly better on the simplified ICD test. 
We built an additional model with all version x measure interactions (i.e., age, sex, race, urbanicity, 
GMVT, WM). This model did not significantly improve model fit, F < 1.00, suggesting that individual 
differences did not moderate the effect of simplification. Our findings suggest that using plain 
language and simplified syntax and semantics in ICD as a universal precaution may reduce cognitive 
reading burden for adults regardless of differences in reading skill or working memory. Increasing 
understandability in ICD may help improve targets for clinical trial enrollment.

Clinical trials provide the backbone to evidence-based medicine, providing answers to the safety and efficacy 
of life-saving medical and behavioral interventions. Patient enrollment is the key to successful clinical trials, 
however, data show that more than 80% of US clinical trials fail to meet enrollment timelines1. There are many 
reasons why people do not participate in clinical trials including burdensome study requirements, lack of under-
standing about the process, fear of randomization, and distrust of researchers2–5. The National Institutes of Health 
obligated $28 billion for clinical trials between 2017 and 20216, but more than half of all clinical trials worldwide 
are terminated due to a low patient accrual rate7,8. In addition to wasted funds and system-wide inefficiencies 
where clinical trials are implemented (e.g., staffing, training, recruitment costs), there are also ethical issues for 
enrolled patients whose participation may not contribute to scientific knowledge9–11. Further, within enrolled 
patients, racial and ethnic minorities are frequently underrepresented. As a result, scientific findings and medical 
advances can be skewed and ungeneralizable, causing greater health disparities and less benefit among diverse 
populations1,12,13.

A critical barrier to participating in research is that participants need to be able to read and understand 
informed consent documents (ICD)14–17. ICD describe the study and its treatments or intervention, risks and 
benefits, patient obligations, and confidentiality, and are both an ethical and legal requirement for participation 
in clinical trials. Most ICD require a high level of reading skill and comprehension and are often written at a 
level that is too difficult for many patients to comprehend14,15,18. As medical treatments continue to progress, ICD 
procedures have grown in complexity as well. Cancer is a complex disease that has a major impact on society; 
approximately 40% of people will be diagnosed with cancer during their lifetime and as of 2020, an estimated 117 
million people were living with cancer in the US19. Types of clinical trials include studying treatments, prevention, 
screening, and supportive care, and are always initiated by patient review of an ICD which can be extremely com-
plicated, lengthy, and difficult to read. The goal of the ICD is to guarantee patient comprehension and autonomy 
through sufficient explanations of different therapeutic options, effects, risks, and potential side effects. However, 
a result of more complex clinical trials is that ICD often becomes overly long, dense, and complex14.

Complex and difficult to understand ICD may pose a threat to the recruitment goals of clinical trials. More 
than 1/3 of U.S. adults struggle to understand basic health information20. Referred to as a person’s health literacy, 
these lower skills hamper a person’s ability to find, understand, and use health information to make informed 
decisions. Only 12% of US adults are considered proficient with a high enough level of health literacy to engage 
in complex medical discussions and decision-making including understanding clinical trials and informed 
consent21,22. Lower health literacy is more prevalent in disadvantaged population groups including racial and 
ethnic minorities, older adults, and those with low educational attainment20. Although anyone can have low 
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health literacy at any time depending on the situation (e.g., are afraid, anxious, fatigued, sick, or have just gotten 
a new diagnosis)23 the high prevalence of disadvantaged populations who have low health literacy may mean 
that people who are representative of those populations may not sign up for clinical trials20,22. Thus, improving 
understandability of ICD may improve participant accrual and facilitate inclusivity of diverse research popula-
tions with health literacy challenges4,5,7,12,16,17,24,25.

The informed consent process is a founding principle of research ethics and goes beyond simply reading and 
signing a document11,16,26. The prime purpose of informed consent is to make sure a participant understands the 
process, associated benefits, and risks, and their understanding has led to permitting participation in the research. 
Only then is the consent given valid. Inadequate comprehension may lead individuals to sign ICD without 
understanding basic research concepts such as risk, randomization, or treatment options27. Participants asked 
to decide without demonstrating understandability leads to violating core ethics of human subjects’ research 
and respect for personal autonomy26.

Although the National Institutes of Health recommends that all health materials be written at the 7th to 8th 
grade level24, most ICD are written above the 10th grade level above16,18,27,28 which makes them too challenging 
for the average reader. About half of US adults read at the 8th grade level; Black and Hispanic U.S. adults are 
substantially over-represented in populations with low reading skills21,29. Improving health materials includes 
simplifying text to improve readability so that readers can better comprehend what is written and grasp the mes-
sage the first time they read it12,24,30. One method of text simplification is using plain language principles. The 
U.S. government describes plain language as communication that is understood the first time it is seen or heard, 
describing it as “easy to read, understand, and use”31. Plain language guidelines include simpler word choice 
(semantics), simplified sentence structure (syntax), the use of shorter sentences, using active voice and present 
tense, and focusing on what readers want to know31. Theories of text comprehension suggest that a readers’ 
understanding of information in a text is driven by features of the text itself as well as aspects of the reader32. 
These theories emphasize that reading comprehension draws upon domain-general abilities, such as working 
memory33 as well as domain-specific reading skills34,35.

This study was a pilot study aimed at exploring the utility of plain language revisions that attended to mul-
tiple dimensions of linguistic complexity. More specifically, the aim of this study was to assess the difference in 
comprehension between an original cancer clinical trial ICD and the same ICD simplified using plain language 
guidelines including simplified semantics and syntax. Participants were presented with a written ICD and asked 
to assess if statements were either true or false based on their reading of the ICD without the benefit of discus-
sion with a researcher. Participants also completed reading skill and working memory measures to explore how 
differently skilled readers might respond differently to these changes. Our research questions were:

1.	 Does a simplified ICD improve comprehension relative to the original version?
2.	 Does comprehension, and differences in comprehension between the original and simplified ICD, vary across 

demographics (age, sex, race, urbanicity) or individual differences related to comprehension (reading skill, 
working memory)?

Results
We simplified four sections of a colorectal cancer clinical trial informed consent by using plain language guide-
lines (see “Methods”). Both original and simplified versions were submitted to Flesch Kincaid readability analysis 
(FKGL) and VT Writer analysis36. The original ICD had a FKGL of 12.3. By contrast, the simplified version had a 
FKGL of 8.2. VT Writer long sentences and passive voice for the original ICD were 15.5% and 8.6%, respectively; 
for the simplified ICD scores were 7.4% and 5.3%, respectively. See Table 1 for a sample section of the original 
and simplified ICD.

Mean age of participants was 36.9 (SD = 14.46; range = 19–77), 60.4% identified as Female. Almost 50% of our 
sample was White (49.5%) and 85.8% were from urban zip codes in Georgia. To account for relevant individual 
differences, participants also completed the Gates MacGinitie Vocabulary Test (GMVT)37 as a proxy for read-
ing skill, a proxy measure for working memory (Woodcock Johnson Numbers Reversed test; WJNR)38, and a 
demographic survey that included age, sex, race, and urbanicity. See Table 2 for details.

Descriptive results by consent section (Purpose, Cost, Side Effects, Stop) are shown in Table 3. Preliminary 
analyses showed no differences in effects across the sections. Thus, we elected to use overall comprehension test 
score as our dependent variable to simplify interpretation of the results. To address RQ1 (the effect of simpli-
fication on readers’ comprehension of ICDs), we conducted a paired-samples t-test which confirmed that the 
simplified version of the ICD led to improved comprehension test performance, relative to the original IDC, 
t(191) = 9.36, p < 0.001, Cohen’s d = 0.68. Over half of participants (52.6%) showed improvement in compre-
hension when reading the simplified informed consent; 32.6% showed no improvement and 15.1% showed a 
decrease in correct answers.

To explore these effects more deeply and to consider the effects of demographics and individual differences, 
we submitted the data to a series of regression models. Model fit statistics and coefficients are shown in Table 4. 
In the baseline model (m0), we included reading skill and working memory z-scores as well as demographic 
information (age, sex, race, urbanicity). This baseline model explained 26.7% of variance in comprehension test 
performance, with age, sex, reading skill, and working memory as significant predictors of comprehension test 
performance, but no effects of race or urbancity (Table 4). The positive coefficients for age, GMVT, and working 
memory indicate that age, reading skill, and working memory all positively predicted comprehension test perfor-
mance. Follow-up analyses revealed that women (M = 10.21, SD = 2.83) outperformed men (M = 9.28, SD = 2.64). 

In model 1, we added the informed consent form (original, simplified). The inclusion of this variable signifi-
cantly improved model fit, increasing variance explained to 32.9%. Consistent with t-test analysis, participants 
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performed better on the comprehension test after the simplified ICD as compared to the test after the original 
ICD (Table 4). This result reveals that the effects of simplification were significant, above and beyond the con-
tribution of individual differences.

To address RQ2 (to what extent do the demographics and individual differences influence the effects of sim-
plification?), we built an additional model with all version × measure interactions (i.e., age, sex, race, urbanicity, 

Table 1.   Original and simplified ICD section (What is the purpose of this study).

Text version Number of Words Flesch kincaid Grade Reading level Long sentences (% of all sentences)
Passive voice (% of all 
sentences)

Original 416 12.3 31.3% 27.3%

Simplified 203 7.5 0.0% 0.0%

Original text

We invite you to be in a research study (also known as a clinical trial). The trial is a blend of a novel therapy called CB-839 and standard-of-care treatment of panitumumab (VECTI-
BIX). We are asking you to take part in this research study because you have colorectal cancer (CRC). The purpose is to test how well the drugs CB-839 and panitumumab work 
together to keep your cancer from growing and spreading. Glutamine is a molecule that plays many roles that cells require for survival. Compared to normal cells, some cancer cells 
have increased glutamine metabolism that drives their growth and progression. The study drug CB -839 works by blocking a key regulator of glutamine metabolism. Some cancer 
cells have too much epidermal growth factor receptor (EGFR). EGFR is a protein on the surface of cells that helps your cells grow and divide. Having too much EGFR can cause 
cancer cells to grow faster. The study drug panitumumab works by blocking the EGFR to stop the growth and spread of cancer cells. Panitumumab is currently FDA-approved to treat 
certain types of CRC. This document describes the following to help you make an informed decision to be in the study: informed decision to participate: the purpose of the study, 
The procedures needed for the study, the possible benefits, and risks of being in the study. Please take time to read the following information. Feel free to talk with your doctor, nurse, 
family, or friends before deciding. If you have questions, you may ask the study doctor, Dr. XXX, for more information. For this study, we ask you to undergo a pre-treatment tumor 
biopsy and two positron emission tomography (PET)-CT scans. The biopsy and PET-CT scans will measure the amount of glutamine metabolism in your cancer. We also ask you 
to provide blood to look at circulating markers to explore how they affect health and disease. XXX is sponsoring this study. The company Calithera is providing the CB-839. We will 
obtain Panitumumab as standard of care from commercial supply. The doctor in charge of this study is XXX. About 29 participants from XXX will take part in this study

Simplified text

We invite you to be in in a research study (also called a clinical trial) that combines a new drug with the drug you usually get as part of your treatment. The new drug is called CB-839 
and your usual drug is called panitumumab (also called Vectibix). You can be in this research study because you have colorectal cancer. These drugs block different parts of a cancer 
cell’s growth. The 2 drugs have not been used together to treat your disease. The purpose of this study is to test how well the combined drugs work to keep your cancer from growing 
and spreading. This document describes the purpose of the study, your rights and responsibilities, the procedures needed by the study, and the possible benefits and risks of being in 
the study. Feel free to talk with your doctor, nurse, family, or friends before deciding. The doctor in charge of this study is XXX. The study is being sponsored by XXX. The company 
that makes CB-839 will supply the drug. We will get Panitumumab (also called Vectibix) from the usual commercial supplier
We will ask 29 people with colorectal cancer to be in the study

Table 2.   Demographics and cognitive variables descriptive statistics and correlations. **p < 0.05.

Variable N % Range M SD 1 2 3

Age 192 19–77 36.9 14.46

Sex

 Female 116 60.4

 Male 76 39.6

Race

 White 95 49.5

 Black 84 43.8

 Other 13 6.8

Urbanicity

 Urban 163 85.8

 Rural 27 14.2

1. GMVT 0–45 22.10 11.87

2. WJ numbers reversed 0–62 18.68 9.55 0.27**

3. Comprehension (original) 0–15 9.15 2.89 0.42** 0.32**

4. Comprehension (simplified) 0–15 10.53 2.51 0.43** 0.30** 0.72**

Table 3.   Descriptive scores by sections of informed consent.

Sub-score Possible

Original Simplified

M SD M SD

Purpose of study 6 3.51 1.31 3.66 1.46

Costs to patient 2 1.21 0.71 1.32 0.74

Side effects 4 2.71 0.93 2.81 0.97

Stop being in study 3 1.72 1.09 1.90 1.07
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GMVT, WM). This model explained 33.2% of the variance, which did not significantly improve model fit, F < 1.00, 
suggesting that individual differences did not moderate the effect of simplification.

Discussion
Our findings suggest that reducing ICD complexity by using plain language and simplified syntax and semantics 
may improve comprehension for adult readers. Consistent with research in reading comprehension, both reading 
skill (as measured by general vocabulary) and working memory predicted comprehension performance. However, 
there were no moderating effects of these variables. That is, simplifying the ICD was equally effective for readers, 
regardless of their reading skill or working memory and across age, sex and urbanicity.

While not a panacea for low clinical trial enrollment, eliminating reading and comprehension barriers 
to ICD may be an important first step to improving participation, and should be considered as a universal 
precaution12,23,24,29. Further, for people of color who are over-represented in cohorts with lower literacy skills20 
and under-represented in enrollment for clinical trials39, ICD that are simpler to read and understand may help 
improve understanding, which may lead to improved clinical trial enrollment of racial and ethnic minorities. 
It is of note in our study that comprehension varied across sex and age, but that the effects of simplification did 
not vary across other demographic groups of race or urbanicity.

Our cohort may not reflect the demographics of people diagnosed with colorectal cancer or participating 
in colorectal clinical trials. Average age of our cohort was 37; 89% of new colorectal cancer is diagnosed in an 
age group of over 50 years old40. Although the incidence rate of diagnosis increases with age, colorectal cancer 
(CRC) is one of the most common cancers diagnosed for adults younger than 50 years old40 with an estimated 
increase of more than 140% by 2030. Age is an important factor in clinical research as treatments may interact 
differently with underlying health conditions or with medications commonly taken by people in different age 
groups. The incidence rate for colorectal cancer diagnosis shows proportionately more Blacks (45.7/100,000) 
than Whites (38.6/100,000); our study cohort had more Whites (49.5%) than Blacks (43.8%)19. It was not our 
intent to match cohorts in this pilot study. For a variety of reasons, people enrolled in trials tend to be younger 
and less racially/ethnically and geographically diverse than people diagnosed and seen in clinics41.However, these 
findings present an important first step in the research process and future work should examine more authentic 
implementation and populations.

Although some studies suggest specific skills and knowledge (e.g., topic knowledge) are more closely related to 
comprehension outcomes than readability42,43, however, at a minimum, readability promotes a better understand-
ing of the information provided in ICD. Using plain and simplified language can lower cognitive demands, which 
may facilitate the inclusivity of research populations with general literacy and health literacy challenges5,7,10,24. 
Failing to include a diverse study population, can reduce scientific accuracy and generalizability of clinical trial 
findings, and can lead to unequal access to research benefits, harm from use of ineffective treatments, and con-
tinued mistrust of clinical research13,17,24,25,45. Supporting participant needs with comprehensible information 
developed using health literacy guidelines can provide an ethical and practical solution to address disparities in 
clinical trial recruitment11,13,24,25.

While the focus of this study was on text simplification, there are certainly other factors that can impede 
comprehension. For example, electronic consent (e-consent) is gaining popularity as an efficient approach to 
obtaining participant consent and reducing logistical challenges of paper ICD (e.g., printing, storage, etc.)44. 
Some digital literacy skills are required to ensure potential trial participants are familiar and facile with using 
the technology; digital health literacy includes not only the ability to find, understand, and appraise health 
information from on-line sources, but the necessary skills to use digital tools in the health environment45. Extra 
attention should be paid to incorporating not only easier to read and understand words, but to important web 

Table 4.   Linear regression models. *p < 0.05.

Baseline model (M0) M1 M2

F = 22.68, p < 0.001 F = 34.62, p < 0.001 F = 0.23, p = 0.96

Estimate Std. error t-value p-value Estimate Std. error t-value p-value Estimate Std. error t-value p-value

Intercept 8.02 0.51 15.72 0.00 7.32 0.50 14.56 0.00 7.42 0.70 10.67 0.00

Age 0.05 0.01 5.02 0.00* 0.05 0.01 5.24 0.00* 0.05 0.01 4.05 0.00*

Sex −0.59 0.26 −2.28 0.02* −0.59 0.25 −2.38 0.02* −0.67 0.35 −1.89 0.06

Race 0.10 0.21 0.45 0.66 0.10 0.20 0.47 0.64 −0.06 0.29 −0.22 0.82

Urbanicity 0.27 0.36 0.74 0.46 0.27 0.34 0.78 0.44 0.36 0.49 0.73 0.47

GMVT (z-scored) 0.73 0.14 5.28 0.00* 0.73 0.13 5.51 0.00* 0.78 0.19 4.12 0.00*

WM (z-scored) 0.46 0.13 3.57 0.00* 0.46 0.12 3.72 0.00* 0.52 0.18 2.93 0.00*

Consent form version 1.39 0.24 5.88 0.00* 1.20 0.98 1.22 0.22

GMVT × version −0.10 0.27 −0.36 0.72

WM × version −0.11 0.25 −0.44 0.66

Gender × version 0.16 0.50 0.32 0.75

Age × version −0.01 0.02 −0.51 0.61

Race × version 0.32 0.41 0.78 0.44



5

Vol.:(0123456789)

Scientific Reports |        (2024) 14:13195  | https://doi.org/10.1038/s41598-024-64139-9

www.nature.com/scientificreports/

design concepts like how to display content clearly on an electronic page, using bullets and short lists, meaningful 
headings, larger font, and white space45,46.

For many people who are racial or ethnic minorities, contextual and cultural factors such as mistrust arising 
from a history of systemic racism in the medical system for many African Americans or linguistic challenges 
experienced by non-native English-speaking adults3,8 should be considered as important health literacy guide-
lines when revising ICD. The national standards for Culturally and Linguistically Appropriate Services (CLAS) 
in health and healthcare were designed to advance health equity and improve quality by providing a blueprint to 
improve patient communication, satisfaction and safety through equitable, understandable, and respectful care 
and services46. In particular, the Communication and Language Assistance Standard ensures that people can 
understand the health care and services they receive and can make informed decisions based on their cultural 
and linguistic knowledge and abilities46. Among other things, culture impacts how people perceive health and 
wellbeing and who should participate in health-related decisions47. Further, the language of health and healthcare 
is complex and jargon-laden, especially when considering research terminology (e.g., randomization, placebo) 
that may be unfamiliar12,30. Providing health information in a person’s first language can increase knowledge, 
however, simply translating ICD is not adequate; even plain language phrases and words may not mean the same 
in-language as in English. Effective health literacy strategies to improve comprehension must include formative 
research with the intended research population to ensure cultural and linguistic ICD compatibility12,24,47.

This pilot study demonstrated the utility of improving the comprehensibility of ICD. However, that are several 
limitations that need to be considered when reviewing the data and findings. Our aim was to understand the effect 
of a plain language ICD relative to the more common, complex wording of an original ICD. The within subjects’ 
design allowed for direct comparison of the two versions, but all participants first saw the original consent form 
and then the simplified version. This design leaves open the possibility of order and practice effects, such that 
seeing the test twice led to improved performance. Future work should better isolate the effects of plain language 
revision via counterbalanced presentation. It would also be of value to explore the extent to which these effects 
generalize to other oncology materials and/or to other types of clinical trials. One such approach would be a 
block randomized cross-over controlled design in which participants would view blocks of the same type (e.g., 
Original, Revised) of consent forms, with these blocks randomized and counterbalanced across participants. 
Of course, such an approach requires additional time and resources and could introduce other methodological 
complexity (e.g., fatigue effects, potential for spillover from one text to the next). Regardless, additional replica-
tions and increased rigor are important next steps. Consistent with the limited time we had with participants, 
we elected to collect standardized general individual differences (vocabulary, working memory) known to relate 
to comprehension. Of course, other individual differences, such as prior knowledge, are likely to affect both 
comprehension and the effects of text complexity and text simplification48,49. Future work should consider how 
a readers’ baseline understanding of cancer, clinical trials, or healthcare in general may impact their understand-
ing and the effects of simplification.

We assume that improved comprehension may have positive effects on trial enrollment given that patients 
will have better understanding of the study and its risks and benefits. However, we did not collect a behavioral 
measure to directly evaluate if ICD simplification would change the participants decision to participate. We also 
did not assess cultural and linguistic preferences of study participants when reading ICD. Future work should 
more explicitly test these constructs.

Methods
In July 2023, we randomly selected one cancer clinical trial ICD from the clinicaltrials.gov website using the 
following criteria: cancer, adults, drugs, studies conducted in English from 2000 to 2022. We selected four sec-
tions (Purpose of Study, Costs to be in Study, Side Effects, Stop Taking Part in Study) and analyzed them using 
Flesch Kincaid Grade Reading level and Visible Thread Writer (VT Writer) for long sentences and passive voice. 
Flesch-Kincaid Grade Level (FKGL) takes into approximates lexical and syntactic complexity via a calculation of 
number of syllables per word and words per sentence multiplied by a constant to produce a grade level range and 
are appropriate to measure written passages like sections of the ICD (DG). VT Writer is an automated language 
analysis platform that scores both word documents and pdfs for elements that contribute to ease of reading35. A 
health literacy/plain language expert manually simplified the ICD sections by using plain language guidelines. 
These guidelines include write for your audience, state major points first, be concise, write in active voice, use 
short sentences, simplified semantics (word choice), and simplified syntax (sentence structure). Two medical 
oncologists familiar with clinical trials reviewed the simplified sections to ensure the revisions accurately and 
completely reflected what was in the original informed consent; each oncologist concurred that the simplified 
version was accurate and complete.

To evaluate readers’ comprehension of the content, we created 15 true/false comprehension questions based 
on the information in the four sections of the clinical trial ICD. See Table 2 for comprehension questions and 
scoring.

In November 2023, we recruited 192 adults who live in Georgia through Qualtrics Research Services. The 
study was completed asynchronously. Participants first completed the demographics. They then read the origi-
nal informed consent and completed the first set of comprehension questions. Participants then completed the 
GMVT and WJNR. Finally, they read the simplified informed consent and completed the comprehension ques-
tions. This study required ethical approval which was obtained from the Georgia State University Institutional 
Review Board. All methods were performed in accordance with the relevant guidelines and regulations.

Analyses were conducted in R. Descriptive statistics included means, standard deviations, frequencies, and 
chi-square calculations. Pearson correlations, t-tests and linear regression models were also utilized.
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Data availability
The datasets generated and analyzed during the current study are available from the corresponding author on 
reasonable request.

Received: 14 February 2024; Accepted: 5 June 2024
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