
Background
The United States government sets the 

requirements for informed consent in clinical 
research, which are codifi ed in the Code of  
Federal Regulations (CFR). The regulations 
state “[N]o investigator may involve a human 
being as a subject in research…unless the 
investigator has obtained the legally effective 
informed consent of  the subject.”1 The 
regulations require “[t]he information that 
is given to the subject or the representative 
shall be in language understandable to the 
subject or the representative.”1 However, the 
regulations neither defi ne “understandable,” 
nor establish a standard readability 
requirement.

In 2003 the National Center for 
Education Statistics (NCES) conducted a 
large-scale survey of  over 19,000 Americans 
and determined that, with an average literacy 
score of  269 out of  500, only 12% of  adults 
were considered to be profi cient in health 
literacy.2 It is estimated that the average 
American reads at the 7th or 8th grade 
level.3 More recently, in 2012 and 2014, the 

specifi cally cancer trial informed consent 
forms, Malik and colleagues determined an 
average Flesch-Kincard Grade Level of  9.8, 
a median Flesch Reading Ease of  55.5, and 
a median page length of  20 pages.6 Meade 
and Howser assessed a sample of  cancer trial 
informed consent forms and found a range 
of  grade levels from 12 to 17.5, using the 
SMOG scale.7 Using a sample from the Johns 
Hopkins Oncology Center, Grossman et.al. 
reported that readability requirements were 
high with a mean Flesch-Kincaid Grade Level 
of  11.1 ± 1.67 and a mean Flesch Reading 
Ease of  52.6 ± 8.7).8 Sharp compared Flesch 
Reading Ease scores for informed consent 
forms from various sponsoring groups.9 
The Flesch Reading Ease scores were low 
in all groups with means ranging from 43.18 
± 3.06 for informed consent forms in the 
Radiation Therapy Oncology Group to 
47.56 ± 5.54 for informed consent forms in 
the Eastern Cooperative Oncology Group).9 
Sharp reported an overall mean page length 
of  10.8 ± 3.9 pages and a range of  3.8 to 
25.8 pages, assuming 250 words per page.9 

Organization for Economic Cooperation and 
Development (OECD) conducted a similar 
survey and found a similar average literacy.4 
Fifty percent of  respondents were classifi ed 
at level 2 or below in terms of  literacy (scale 
includes below level 1, level 1, level 2, level 
3, level 4/5).4 Level 2 requires readers to 
match text and information and may require 
low-level inferences or paraphrasing.4 Level 
3 requires readers to decipher dense text or 
identify, interpret or evaluate information.4 
Weighing a major decision about consenting 
to participate in a high-risk clinical trial may 
require a higher than average level of  literacy.    

Published studies of  the readability of  
informed consent forms have reported on 
select types of  research (e.g., HIV/AIDS 
trials, cancer trials)5-12 and specifi c sections 
of  informed consent forms.13-14 Kass and 
colleagues analyzed 124 informed consent 
forms and templates from federally funded 
HIV/AIDS trials.5 The informed consent 
forms were lengthy (median page length of  
22.4 pages) and written at a median Flesch-
Kincaid Grade Level of  9.2.5 Looking at 
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In a sample of  cancer trial informed consent 
forms approved by a Canadian review board, 
Cheung et al. reported an average page 
length of  10.5, an average Flesch Reading 
Ease score of  61.2, and an average Flesch-
Kincaid Grade Level of  7.4.10  Nair and 
colleagues compared 140 industry sponsored 
and non-industry sponsored informed 
consent forms.11 Although both types of  
consent forms were written at a high grade 
level, the non-industry sponsored informed 
consent forms were written at a higher grade 
level than the industry sponsored informed 
consent forms (mean Flesch-Kincaid Grade 
Level 12.2 ± 1.3 vs. 9.7 ± 0.7, respectively, 
p-value <0.001 and mean Flesch Reading 
Ease 38.5 ± 8.0 vs. 48.9 ± 4.8, respectively, 
p-value<0.001).11  In a study of  88 emergency 
department informed consent forms, 
informed consent forms from high-risk 
studies were longer and more complex than 
informed consent forms from moderate- 
or low-risk studies with significantly higher 
grade level readability (11.0 ± 1.2, 10.1 ± 1.7, 
9.1 ± 2.6, respectively; p=0.03).12 Informed 
consent forms from the high-risk studies 
were more detailed and contained longer and 
more complex sentences.12  

Specific sections of  informed consent 
forms have been assessed for readability. 
Larson and colleagues assessed the methods 
sections of  100 informed consent forms 
from various specialties.13 The average 
Flesch Kincaid Grade Levels ranged from 
10.5 for the pediatric informed consent 
forms to 13.1 for the surgical informed 
consent forms.13 Tarnowski and colleagues 
assessed one hundred word sections from 
238 informed consent forms.14 The overall 
mean Flesch Reading Ease score was 26.9 
± 8.77 (“confusing”; understandable by 
college graduates).14 They reported that the 
description of  the experimental procedures 
had the best reading score (mean Flesch 
Reading Ease 42.88 ± 7.49) and that the 
description of  the informed consent 
statement had the worst reading score (mean 
Flesch Reading Ease 21.96 ± 0.54).14 

Readability of  informed consent forms 
goes beyond just the intrinsic reading level 
of  the words themselves; the page length 
of  the document plays an important role 
as well. Dresden and Levitt compared a 
standard pharmaceutical industry longer 
informed consent form and a modified 
shorter informed consent form with 
the minimum required information and 
formatting modifications such as shortened 
headings and bullets.15 The Flesch-Kincaid 
Grade Levels of  the standard and modified 
informed consent forms were grade 12 
and grade 8.7, respectively.15 Thirty-two 
percent of  subjects admitted to not reading 
the standard longer form compared to one 

was calculated as 1.0430 × √(number of  
words with ≥3 syllables)  + 3.1291. The 
FKGL and SMOG scores identified the 
document’s grade reading level. The Flesch 
Reading Ease (FRE) was calculated as 
206.835 - [84.6 × (average syllables per word] 
- [1.015 × (average words per sentence)]. 
The FRE calculated a score of  zero to one 
hundred, with higher numbers denoting 
an easier to understand document (90-100: 
very easy; 80-89: easy; 70-79: fairly easy; 60-
69: standard; 50-59: fairly difficult; 30-49: 
difficult; 0-29: very confusing).    

An investigator (JB) manually counted 
the number of  pages in each informed 
consent form beginning with the title page 
and ending with the page including the 
patient’s signature; appendices, if  present, 
were excluded. 
 Objectives

The primary objective of  this study was 
to determine the readability of  informed 
consent forms used in high-risk trials at 
the University of  Pennsylvania as measured 
by Flesch-Kincaid Grade Level, Simple 
Measure of  Gobbledygook, Flesch Reading 
Ease and page length. A secondary objective 
of  this study was to explore the relationships 
between each readability score and page 
length. 
Statistical analysis

Descriptive statistics (mean, standard 
deviation, median, range) were performed 
for Flesch-Kincaid Grade Level, Simple 
Measure of  Gobbledygook, Flesch 
Reading Ease and number of  pages using 
StatPlus:mac LE (version 6.0.3, published 
2016 by AnalystSoft Inc., copyright 2016, 
Walnut, CA). Correlative statistics for 
readability score and page length were 
performed using Microsoft Excel for Mac 
2011 (version 14.6.2, published 2016 by 
Microsoft Corporation, copyright 2010, 
Redmond, WA).   

Results
The sample consisted of  48 high-risk 

study informed consent forms. Thirty-six 
of  the informed consent forms (75%) were 
from oncology trials. Five of  the informed 
consent forms (10.4%) were from HIV/
AIDS trials. Three of  the informed consent 
forms (6.3%) were from non-HIV infectious 
disease trials. The remaining 4 informed 
consent forms (8.3%) were from other 
types of  trials including one pediatric trial. 
Eighteen of  the informed consent forms 
(37.5%) were for Phase I trials. Sixteen of  
the informed consent forms (33.3%) were 
for Phase II trials. Seven of   the informed 
consent forms (14.6%) were for Phase I/II 
trials. One informed consent form (2.1%) 
was for a Phase I/III trial and one informed 
consent form (2.1%) was for a Phase II/III 

subject (2%) who admitted to not reading 
the modified form.15 Sharp recommends 
that an informed consent form should be 
no longer than 1250 words or 5 pages as 
previous research established that a person 
is less likely to read an informed consent 
form if  it is over 1000 words or 4 pages.9 
The importance of  length was noted in 1969 
when Epstein observed that comprehension 
decreased as length of  informed consent 
forms increased.16

Little is known about the readability 
of  informed consent forms for high-risk 
clinical studies. High-risk clinical trials are 
often complex, suggesting that informed 
consent forms for these trials may be lengthy 
and difficult to understand. The purpose of  
this descriptive study was to determine the 
readability and length of  informed consent 
forms used in high-risk trials at a single 
academic institution. 

     
Methods
Materials

Informed consent forms from high-risk 
clinical trials initially approved in 2014 by 
one of  eight institutional review boards at 
the University of  Pennsylvania were included 
in this study. “High-risk” was defined as 
Phase I trials, Phase II trials, investigator-
initiated randomized Phase III trials, and 
trials involving the vulnerable populations 
of  prisoners, children, pregnant women, 
human fetuses, or neonates. High-risk trials 
involving gene therapy or gene transfer were 
excluded due to the inability to anonymize 
the informed consent forms.  
Oversight

The study protocol was reviewed by 
the Office of  Regulatory Affairs, which 
determined that regulatory oversight was not 
required.  
Methodology

An administrator from the institution’s 
Office of  Regulatory Affairs identified the 
high-risk protocols.  The administrator 
removed identifying information from 
the informed consent forms (names 
of  investigators, investigator contact 
information, and study sponsors) and 
forwarded the anonymized informed consent 
forms to the investigators as digital files.  

The informed consent forms were 
assessed using three readability scales from 
Readability Studio software (version 2015, 
published August 9, 2015 by Oleander 
Software, Ltd., copyright 2015, Vandalia, 
Ohio): Flesch-Kincaid Grade Level, Simple 
Measure of  Gobbledygook, and Flesch 
Reading Ease. The Flesch-Kincaid Grade 
Level (FKGL) was calculated as [11.8 × 
(average syllables per word)] + [0.39 × 
(average words per sentence)] - 15.59. The 
Simple Measure of  Gobbledygook (SMOG) 
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trial. Phases were not identifi able for fi ve 
(10.4%) of  the informed consent forms.   

The mean FKGL was 9.5 ± 0.8 (range 
7.1-11.4) (Table 1). Three (6.3%) informed 
consent forms had a required reading level 
within 7th grade (7.0-7.9). Five (10.4%) 
informed consent forms had a required 
reading level within 8th grade (8.0-8.9). 
Twenty-four (50%) informed consent forms 
had a required reading level within 9th grade 
(9.0-9.9). Fifteen (31.3%) informed consent 
forms had a required reading level within 
10th grade (10.0-10.9). One (2.1%) informed 
consent form had a required reading level 
within 11th grade (11.0-11.9). (Figure 1(a)). 
Three (6.3%) of  the 48 informed consent 
forms were written at an 8th grade level or 
below. Sixteen (33.3%) of  the 48 informed 
consent forms were written at a 10th grade 
level or above.  

The mean SMOG score was 11.7 ± 
0.7 (range 9.8-13) (Table 1). One (2.1%) 
informed consent form had a required 
reading level within 9th grade (9.0-9.9). 
Four (8.3%) informed consent forms had 
a required reading level within 10th grade 
(10.0-10.9). Twenty-four (50%) informed 
consent forms had a required reading level 
within 11th grade (11.0-11.9). Eighteen 
(37.5%) informed consent forms had a 
required reading level within 12th grade 
(12.0-12.9). One (2.1%) informed consent 
form had a required reading level within the 
fi rst year of  college (13.0-13.9). (Figure 1(b)). 
None of  the informed consent forms were 
written at an 8th grade level or lower. Forty-
seven (97.9%) of  the 48 informed consents 
forms were written at a 10th grade level or 
higher. 

The mean FRE score was 55.2 ± 3.6 
(range 48-67) (Table 1). Seven (14.6%) of  the 
informed consent forms were considered to 
have standard readability (60-69). Thirty-
nine (81.3%) of  the informed consent 
forms were considered to have fairly diffi cult 
readability (50-59). Two (4.2%) of  the 
informed consent forms were considered 
to have diffi cult readability (30-49). (Figure 
1(c)).   

The mean page length was 20 ± 5.2 
(range 10-32) (Table 1). Seven (14.6%) of  the 
informed consent forms had a length of  10-
14 pages. Fifteen (31.3%) of  the informed 
consent forms had a length of  15-19 pages. 
Seventeen (35.4%) of  the informed consent 
forms had a length of  20-24 pages. Eight 
(16.7%) of  the informed consent forms 
had a length of  25-29 pages. One (2.1%) 
informed consent form had a length of  30-
35 pages. (Fig. 2). None of  the informed 
consent forms were shorter than 10 pages in 
length.  Twenty-six (54.2%) of  the informed 
consent forms were 20 pages or longer. 

The average words per sentence from 

potential study participant needs to be able 
to understand at least “standard” readability.  
These expectations may be unrealistic for the 
range of  potential study participants in high-
risk clinical trials.  

These study results are consistent with 
previously published informed consent 
form readability studies. Problems with 
informed consent form readability affect 
most if  not all clinical research . High-risk 
studies often involve complex procedures 
and complicated risks associated with early 
phase investigational agents, leading to 
lengthy and highly detailed informed consent 
forms. Sacks and Warren expressed concern 

each informed consent form ranged between 
8 and 23 words per sentence. The average 
syllables per words from each informed 
consent form ranged between 1.5 and 1.7 
syllables per word. The relationship among 
FRE score, average syllables per word, and 
average words per sentence are shown in 
Figure 3. 

The correlation between page length 
and FKGL was weakly negative (r = -0.3551). 
The correlation between page length and 
SMOG was weakly negative (r = -0.4264). 
The correlation between page length and 
FRE was weakly positive (r = 0.4068).  

Table 1. Grade Level, Reading Ease, and Page Length Results

Figure 1(a) Flesch-Kincaid Grade Level:  Distribution of  informed 
consent forms by Flesch Kincaid Grade Level readability score; 
scores correspond to grade level.

Discussion
These results 

indicate that the high-
risk study informed 
consent forms were 
written at a level 
higher than the 
average American’s 
7th to 8th grade 
readability level. The 
FKGL scores indicate 
that a potential study 
participant needs a 
late elementary school 
to late high school 
education to read 
and understand the 
informed consent 
forms. The SMOG 
scores indicate that 
a potential study 
participant needs an 
early high school to 
early college education 
to understand the 
informed consent 
forms. The FRE 
scores indicate that a 
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whereas SMOG scores based on complete 
comprehension, which is why SMOG grade 
levels are generally higher than FKGL 
scores.20 SMOG may therefore overestimate 
a document’s complexity, while FKGL may 
underestimate a document’s complexity. 
Additionally, none of  the assessment scales 
are designed specifically for health-care 
related information. FKGL was designed to 
score technical manuals and documents21 and 
FRE was designed for analyzing academic 
textbooks and manuals.22

Conclusion
Readability of  informed consent forms 

from high-risk studies at this academic 
medical center was higher than the desired 

institution sample and limitations of  the 
validated scoring systems. Only one year 
of  consent forms were analyzed; it would 
be valuable to look at a larger sample 
over multiple years to rule out any chance 
that the sample year was a unique year. 
Additionally, expanding the sample to 
include other institutions would provide 
more information about the generalizability 
of  the study results. Also important to note, 
is an intrinsic limitation of  readability scales; 
they can account only for word length and 
sentence length. There is no scale available 
that can account for a word’s definition. A 
short word with a “hard” definition would 
score better than a long word with an “easy” 
definition. Scales other than SMOG also 
score documents on partial comprehension 

over increasingly dense informed consent 
forms.17 They noted that, “Informed-consent 
documents may balloon beyond their already 
unreadable lengths. Such over-disclosure can 
easily become nondisclosure, if  information 
about important possible harms and benefits 
gets buried in voluminous legalistic text.”17 
Grady noted that “...decisions are driven 
more by trust in their doctors or by deference 
to authority than by the information 
provided.”18   

In September 2015 the U.S. Department 
of  Health and Human Services released a 
Notice of  Proposed Rulemaking (NPRM) 
detailing proposed regulatory changes that 
will affect the informed consent process.19 
The proposed changes would streamline the 
process and modify the informed consent 
form to include only information that a 
“reasonable” person would wish to know; 
other information could be included in 
unrestricted supplemental content.19 One 
important change is that consent forms 
would need to be made briefer; however, no 
specific limitation was named. The NPRM 
would also require public posting of  clinical 
trial consent forms, which would open up 
informed consent forms to public scrutiny.19 
The Department of  Health and Human 
Services invited comments from the public 
but no final decree has come out yet. 

Similar results from multiple validated 
scoring systems increase the validity of  the 
assessments. Finally, the unique approach 
of  this study in assessing high-risk trials of  
all kinds, not just one discipline of  trials, 
suggests that the readability problem is 
common to the entire population of  high-
risk trials. 

Study limitations include the single 

Figure 1(b) Simple Measure of  Gobbledygook:  Distribution of  
informed consent forms by Simple Measure of  Gobbledygook 
readability score; scores correspond to grade level.

Figure 1(c) Flesch Reading Ease:  Distribution of  informed consent 
forms by Flesch Reading Ease readability score. Scores correspond 
as follows: 40-49 for difficult, 50-59 for fairly difficult, and 60-69 
for standard readability.

Figure 2.  Page Length Distribution:  Distribution of  informed consent forms by length in 
pages.
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13Larson E, Foe G, and Lally R. (2015) “Reading 
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Forms.” Clinical and Translational Science. 8.4. Pg 
355-356.

14Tarnowski KJ, Allen DM, Mayhall C, and Kelly 
PA. (1990) “Readability of  pediatric biomedical 
research informed consent forms.” Pediatrics. 
85.1. Pg 58-62.

15Dresden GM and Levitt MA. (2011) “Modi-
fying a standard industry clinical trial consent 
form improves patient information retention as 
part of  the informed consent process.” Academic 
Emergency Medicine. 8.3. Pg 246-252.

16Epstein LC and Lasagna L. (1969) “Obtaining 
informed consent. Form or substance.” Archives 
of  Internal Medicine. 123.6. Pg 682-688.

17Sacks CA and Warren CE. (2015) “Foreseeable 
risks? Informed consent for studies within the 
standard of  care.” New England Journal of  Medi-
cine. 372.4. Pg 306-307.

18Grady C. (2015) “Enduring and emerging chal-
lenges of  informed consent.” New England Journal 
of  Medicine. 372.9. Pg 855-862.

19Department of  Health and Human Services 
(US). (2015) “Federal policy for the protection 
of  human subjects; proposed rules.” Federal 
Register. 80.173. Pg 53936.

20McLaughlin H. (1969) “SMOG grading - a new 
readability formula.” Journal of  Reading. 22, Pg 
639-646.

5Kass NE, Chaisson L, Taylor HA, and Lohse J. 
(2011) “Length and complexity of  US and inter-
national HIV consent forms from federal HIV 
network trials.” Journal of  General Internal Medicine. 
26.11. Pg 1324-1328.

6Malik L, Kuo J, Yip D, and Mejia A. (2014) 
“How well informed is the informed consent 
for cancer clinical trials?” Clinical Trials. 11.6. Pg 
686-688.

7Meade CD and Howser DM. (1992) “Consent 
forms: how to determine and improve their 
readability.” Oncologyl Nursing Forum. 19.10. Pg 
1523-1528.

8Grossman SA, Piantadosi S, and Covahey 
C. (1994) “Are informed consent forms that 
describe clinical oncology research protocols 
readable by most patients and their families?” 
Journal of  Clinical Oncology. 12.10. Pg 2211-2215.

9Sharp SM. (2004) “Consent documents for 
oncology trials: does anybody read these things?” 
American Journal of  Clinical Oncology. 27.6. Pg 
570-575.

10Cheung WY, Pond GR, Heslegrave RJ, Enright 
K, Potanina L, and Siu LL. (2010) “The contents 
and readability of  informed consent forms for 
oncology clinical trials.” American Journal of  Clini-
cal Oncology. 33.4. Pg 387-392.

11Nair SC and Ibrahim H. (2015) “GCP compli-
ance and readability of  informed consent forms 
from an emerging hub for clinical trials.” Perspec-
tives in Clinical Research. 6.2. Pg 104-108.

12Mader TJ and Playe SJ. (1997) “Emergency 
medicine research consent form readability 
assessment.” Annals of  Emergency Medicine. 29.4. 

7th to 8th grade reading level. The mean page 
length was an intimidating 20 pages; none of  
the informed consent forms were shorter 
than ten pages. Subject understanding 
is likely compromised by the high grade 
readability level and large number of  pages.  
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