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nstitutional Review Boards (IRBs)

rightly insist that informed consent

forms be easily readable by
patients. IRBs generally assess read-
ability with the Flesch-Kincaid Grade
Level scale, which assigns an easy-to-
interpret grade level from 0 to 12, cor-
responding to US school grades from
kindergarten through high school.

However, usability and document
design research suggests that a better
way to assess the readability of a docu-
ment is to study the people who read
it. One method for studying readers is
verbal protocol analysis, in which peo-
ple are invited to read the document
aloud, and their comments are ana-
lyzed to determine whether they
understood the content and what they
thought about it. Other methods are
comprehension quizzes to determine
whether readers can answer questions
about the content, and usability testing
to determine whether they can com-
plete tasks described in the document.
Any of these methods can be used in
an iterative fashion to revise and
improve a document or Web site.

As a writer for an academic
research group, I was charged last year
with writing an informed consent form
for a multicenter study of patients with
traumatic brain injury. My preference
was to use document design research
methods, but the form also had to
meet an 8th-grade reading level as
assessed by the Flesch-Kincaid scale. I
ended up using a 2-step development
process. In the first step, readers pro-
vided feedback on the form through
verbal protocol analysis. In the second
step, the draft was edited to the 8th-
grade reading level.

This article describes the 2-step
process and some of its results, includ-
ing tips for getting a good Flesch-
Kincaid grade. It begins with a discus-

sion of the development and limita-
tions of readability scales.

EARLY RESEARCH ON READING
The Flesch Reading Ease Scale, pub-
lished in 1949, uses average sentence
and word length to compute a score
from 0 (“practically unreadable”) to
100 (very easy).! Rudolf Flesch derived
the scale after studying reader per-
formance on comprehension quizzes.
Flesch described the scale as no

more than a “simple yardstick,” argu-
ing that really good writers should
instead study their readers. “[M]ake

it a habit to try your stuff on the
cleaning woman or the elevator man,”
he wrote.!

In the early 1970s, J. P. Kincaid
adjusted the formula and normed it
on US Navy recruits to produce the
Flesch-Kincaid Grade Level scale.?

The grade levels are calculated with
this formula:

Reading grade level = (0.39 x average
sentence length) + (11.8 x average
syllables per word) - 15.59

The scale can produce grades of 16
or higher, indicating a college or grad-
uate-school reading level. However, the
version available in Microsoft Word
truncates the scale at 12, lumping
together all reading levels above high
school.

Although Flesch hoped that readers
“won'’t take the formula too seriously
and won't expect from it more than a
rough estimate,”!
community take readability formulas
very seriously. For example, a recent
article in The New England Journal of
Medicine criticized consent forms sole-

some in the medical

ly because they had poor readability
scores.? A systematic review of research
on informed consent describes at least
17 similar articles.*

NEWER CRITICISMS OF
READABILITY FORMULAS

However, the nearly 30-year-old Flesch-
Kincaid scale and other readability
formulas are considered antiquated

by reading researchers. In browsing
through my university’s psychology
library, I found no texts on the psychol-
ogy of reading that cited Kincaid’s work
or any other grade level scale.

Reading researchers have largely
abandoned these mathematical formu-
las in favor of empirical research on
readers.>® One empirical research
method is the analysis of verbal proto-
cols, in which readers are recorded say-
ing everything that they think as they
decipher a document. Another empiri-
cal technique is usability testing, in
which readers are observed as they
attempt to perform the tasks described
in a document. Schriver describes an
excellent set of usability tests on a
videocassette recorder (VCR) instruc-
tion manual: most users were unable
to program the VCR until after the
research team redesigned the manual.’

Here are some of the reasons why a
good grade with a readability formula
does not necessarily mean that a docu-
ment is readable.

Readability scales ignore the
reader. Reading is an active process of
sense-making by a reader, but a text-
based scale cannot measure anything
about the reader. For example, such
scales cannot detect whether the read-
er successfully programs the VCR.

The formulas also cannot assess
characteristics that will affect how a
reader makes sense of text, including
his or her literacy level, fluency in
English, familiarity with the topic,
motivation, trust in the medical estab-
lishment, anxiety level, or emotional
response to the text.>” According to a
readability scale, a sentence such as
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“Be prepared to die next month” is
easier to read than “Call for an appoint-
ment next month” simply because it
contains shorter words.

Readability scales equate word
and sentence length with readability.
Readability scales depend on the
assumption that shorter words are
always more readable than longer words
and that words of the same syllable
count are equally readable. For example,
“lesion” and “cancer” are assumed to be
equally readable, even though “cancer”
is more familiar to most audiences.”

Readability scales ignore text
organization. The scales focus exclu-
sively on words and sentences, ignoring
larger issues that have more affect on
readability: the document’s contents,
sentence structure, paragraph structure,
and organization.®'? The scales cannot
determine whether the document con-
tains logical gaps, provides adequate
context for new ideas,® or meets readers’
cultural expectations.”

Readability scales ignore visual
design. Readability scales say nothing
about legibility or visual design
elements, such as text size, font style,
page layout, and use of illustrations,
all of which are important to read-
ers.>%10 For example, the Flesch-Kincaid
grade of this article doesn’t change if all
the breaks between paragraphs are
deleted. The scale also gives the same
grade to these two passages:

Version 1

Readability formulas are better for
assessing writing than for guiding revi-
sions. Early researchers applied the scales
to existing texts, such as school textbooks,
and found that children of a certain grade
performed best on comprehension quizzes
when text had a certain average word
length and sentence length.? Researchers
sometimes found that the converse was
also true: that is, when short excerpts from
age-appropriate texts were revised to meet
word-length and sentence-length specifi-
cations, children in the target grade per-
formed better on comprehension tests.!!

However, literature reviews published
as early as 1985 documented that readabili-
ty formulas are unreliable and do not pre-
dict the difficulty of full-length documents
read by adults in real-world situations.!”
Even more important, lowering a docu-
ment’s grade level without making any
other changes to it produces little to no
improvement in comprehension.”81012.13

By contrast, comprehension of informed
consent forms can be improved by combin-
ing grade-level changes with visual rede-
sign, changes in sentence structure, revi-
sions directed by focus group testing, or
the addition of illustrations.*'5 It is not
clear how much, if any, of the improvement
is attributable to the grade-level reduction.

In brief, shortening the words and
sentences alone cannot salvage a docu-
ment that discusses complex concepts with
insufficient context and background, uses
unfamiliar words, is poorly organized, or
contains insufficient information.

WE ARE INVITING YOU TO BE IN A RESEARCH STUDY BECAUSE YOU HAVE A TRAUMATIC BRAIN INJURY. A
TRAUMATIC BRAIN INJURY IS AN INJURY TO THE BRAIN CAUSED BY SOMETHING THAT HIT OR SHOOK THE
HEAD.THIS CONSENT FORM EXPLAINS THE PURPOSE, RISKS, AND BENEFITS OF THE STUDY.THIS INFORMA-
TION MIGHT HELP YOU DECIDE WHETHER TO BE IN THE STUDY. PLEASE READ THIS FORM CAREFULLY. IF
YOU HAVE ANY QUESTIONS, ASK YOUR DOCTOR BEFORE YOU MAKE A DECISION.

Version 2

We are inviting you to be in a research study because you have a
traumatic brain injury. A traumatic brain injury is an injury to the
brain caused by something that hit or shook the head.

This consent form explains the purpose, risks, and benefits of
the study. This information might help you decide whether to be in

the study.

Please read this form carefully. If you have any questions, ask your
doctor before you make a decision.
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A PROCEDURE FOR DEVELOPING
A READABLE INFORMED
CONSENT FORM

Nevertheless, in developing an
informed consent form, I had to use
the Flesch-Kincaid scale because
some of the hospitals participating
in our multicenter study have IRBs
that require it. I decided to develop
the form in a 2-step process, first
soliciting reader feedback through
protocol analysis and only then apply-
ing the Flesch-Kincaid scale. The first
draft was a 2.5-page version adapted
from a consent form from a similar
study, formatted in single-spaced 12-
point Times Roman with bold-faced
subheads.

Step 1: Using protocol analysis.

I had drawn on my own experience to
decide how to create an approachable
and understandable document, but
readability research has repeatedly
shown that readers make sense of
documents in ways that are not antici-
pated by writers.® Therefore, in the
protocol analysis experiment, I invited
3 people to read the form aloud to me.
I noted their questions, comments,
hesitations, and mistaken interpreta-
tions. After revising the draft, I gave a
second version to 2 additional readers
and then revised it again.

Two of the readers had attended
college, 3 had not. Two were native
speakers of English, 1 used English
as a second language, and 2 were
bilingual in Spanish and English.

The Columbia Presbyterian Medical
Center IRB approved this research
project and declared it exempt from
IRB supervision.

Following are some examples of
changes prompted by the readers.
¢ Organization: The first draft

described the study goals near

the beginning of the document,

but most of the readers immedi-

ately asked what the study would
require of them. I moved the sec-
tion “What will happen if I agree
to be in the study?” closer to the
beginning.



¢ Language: The reader who spoke
English as a second language stum-
bled over the phrase “This study
poses no risks.” Although she did
not ask any questions, her hesita-
tion indicated that “pose” was
unfamiliar. I reworded the phrase
to read, “This study has no risks.”

¢ Emotional tone: The readers fre-
quently commented on their
emotional reactions to the form,
and some shared anecdotes about
unpleasant interactions with the
medical system or medical
researchers. Two said that the
paragraphs about risks and confi-
dentiality made them feel anxious
and mistrustful. Anxiety could be a
good thing if it indicated that read-
ers were being prompted to think
seriously about the warnings.
However, mistrust suggests that
they were suspicious of the
researchers’ motives. I reorganized
the document so that readers
encountered the warnings only
after reading assurances that they
were free to drop out of the study
at any time. The reorganization
may have given readers more of a
sense of control, because the sec-
ond group of readers did not raise
the issue. I considered it ethical to
make the change because the study
carries no health risks and poses
little risk to confidentiality.
However, for studies with substan-
tial risks to health or confidentiali-
ty, downplaying risks would be
unethical.

Step 2: Applying the Flesch-Kincaid
scale.
The resulting form earned a Flesch-
Kincaid grade of 8.7. To be acceptable
to all the IRBs, it needed a grade of 8.0.
I applied the automated Flesch-
Kincaid scale in Microsoft Word. (To
display the Flesch-Kincaid grade, click
on the “Spelling and Grammar” tool,
which calls up the spell-check dialog
window. Click the “Options” button at
the bottom of the dialog window, then

check the “Show readability statistics”
box. Click “OK” and continue with the
spell-check. When the spell-check is
finished, a “Readability Statistics”
window will appear with the results.)

The Flesch-Kincaid scale was
extremely sensitive to small changes in
the draft, which could prompt some
silly decisions. For example, replacing
all 11 instances of the 4-syllable word
“information” with the 2-syllable word
“data” lowered the document’s score by
almost a full grade. However, in this
case, the shorter “data” would be a
poor choice because it is much less
familiar than the longer “information.”
(Consider which word you would use
when talking to a second-grader!)
“Data” also conveys an awkward, for-
mal feeling. For example, the global
change produced this passage: “This
consent form explains the purpose,
risks, and benefits of the study. These
data might help you decide whether to
be in the study.”

Also, a version of the consent form
that explained the term “traumatic
brain injury” scored worse than a
version that provided no explanation.
This finding might encourage writers
to omit explanations of complicated
medical terms, which clearly is not a
good idea. In fact, several of the pilot
readers said they liked having a defini-
tion in the document (“an injury to the
brain caused by something that hit or
shook the head”).

The grade level could be brought
even lower by dropping the term “trau-
matic brain injury” altogether. Medical
terms are often multisyllabic, and
omitting them will lower the Flesch-
Kincaid grade. This, too, would be a
bad idea, because medical terms will
be part of the patient-physician discus-
sion that is integral to the informed
consent process. If the document and
the physician use different vocabulary,
the patient could end up confused.

Beating the system by cutting up
sentences: After experimentation, it
became clear that the best way to
change the Flesch-Kincaid grade was
to break up a few long sentences and

add a few short sentences and sen-
tence fragments. Flesch himself told
writers that they could get good scores
only by varying sentence length.?

The Flesch-Kincaid scale counts
subheadings as short sentences. The
document got a lower grade when I
inserted subheads, such as “What are
the risks and benefits of the study?”
Fortunately, subheads are good for the
reader because they introduce topics
and help the reader locate information.

Breaking up long sentences into
lists also reduces the Flesch-Kincaid
grade. This description of the study
goals gets a 12.0 because it is long,
even though it is structurally very
simple:

“We want to know how many people suffer
these injuries at different times of year,
what types of brain injuries they suffer,
how long it takes them to reach the hospi-
tal, and how long they stay in the hospital.”

If the sentence is turned into a bulleted
list, the Flesch-Kincaid scale counts
each fragment as a short sentence and
awards the list a grade of 2.3.

“We want to know

e how many people suffer these injuries
at different times of year,

e what types of brain injuries they suffer,

e how long it takes them to reach the
hospital, and

e how long they stay in the hospital.”

However, as noted earlier, most of
the pilot readers said that they were
more interested in the study’s effect on
them than in the researchers’ goals. I
decided that the study goals paragraph
did not warrant the extra emphasis of a
bulleted list.

The final cut: At one point, the
document had a grade of 8.1. I scanned
through it and found this long sen-
tence: “Your name and your medical
records number will be kept in locked
drawers at your hospital, and only
research staff will be able to see them.”
Breaking the sentence into two sen-
tences, at the comma, brought the
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grade of the entire document from 8.1
down to 8.0. What a disproportionate
impact for such a small change!

IRB decision: In the end, the IRBs
decided that the study did not require
a full-length informed consent form,
although one required patients to sign
an abbreviated form acknowledging
that they had received an oral descrip-
tion of the study. Thus, unfortunately,
no information is available about the
real-world usefulness of the form
described in this article. Soliciting
feedback from actual patients in the
research setting would be the best way
to continue to improve an informed
consent document.

CONCLUSION

Working with the Flesch-Kincaid scale
vividly demonstrated its limitations.
The scale cannot predict readers’ reac-
tions or account for the quality or
accuracy of the information, the docu-
ment’s visual design, or its cultural and
rhetorical appropriateness. The scale is
sensitive to word length, but it cannot
identify short words that might be
unfamiliar. The scale is even more sen-
sitive to sentence length, so that divid-
ing a single sentence can change the
grade of an entire document.

In my opinion, useful information
about the success or failure of the doc-
ument came from pilot testing it with
readers who were similar to the intend-
ed audience, not from the Flesch-
Kincaid grade. Document and Web site
usability testing is based on the prem-
ise that users are the best source of
information about usability.®

Flesch-Kincaid grades may be
somewhat useful in the research world
because they might alert researchers to
convoluted sentences and complicated
words. Poorly written documents often
get high grades. Unfortunately, if inex-
perienced writers revise their docu-
ments to get a better grade, they may
make inappropriate decisions, such as
omitting important medical terms,
skipping explanations, or replacing
familiar words with shorter but less
familiar ones. Using the Flesch-Kincaid
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scale might also encourage writers to
ignore the document’s overall design
and organization, because such factors
do not affect the grade.'® The scale is
no substitute for empirical tests with
real readers, whose interpretations will
frequently surprise even the most
experienced writer.

Medical writers will probably
benefit from playing around with the
Flesch-Kincaid scale to find out how it
works but should take care not to vio-
late proven principles of readability
just to get a good grade. Clear, simple,
understandable writing may get a good
grade, but focusing on the grade won'’t
result in good writing.

This article has a grade of 11.0 on the
Flesch-Kincaid scale. However, I got
more useful feedback about its read-
ability by pilot testing it on my hus-
band, John Affleck. Thanks, John!
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