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In 1993, the US Department of Education conducted
the National Adult Literacy Survey (NALS)1 to sys-
tematically assess the literacy skills of a stratified ran-
dom sample of more than 26,000 US adults from all
“walks of life.” Based on the NALS, 22% of individu-
als scored in the lowest literacy level, meaning they
could not perform basic reading tasks such as locating
several pieces of information in a newspaper article or
finding an intersection on a street map.2 Another 27%
of adults were considered marginally literate and able
to only complete minimal tasks, such as entering back-
ground information on a Social Security application.

Based on results from the NALS,1 family physicians
should expect almost 25% of their patients to have lim-
ited literacy skills (ie, reading at or below the 5th grade
level), thus making all aspects of physician-patient com-
munication challenging. Although low literacy skills
are seen across all demographic groups, individuals
most likely to exhibit limited literacy include those ≥65
years of age, recent immigrants to the United States,
those with limited formal education (≤8 years), and
those with limited incomes (ie, unemployed or living
in poverty).3

Inadequate literacy has quantifiable effects on mor-
bidity, mortality, and health care costs. Medicaid en-
rollees with limited literacy skills have higher annual
health care costs4 and greater likelihood of hospital
admission.5 Low literacy is also negatively related to
the management of chronic disease, including diabetes
mellitus,6,7 asthma,8 and hypertension.6 Further, patients
with limited literacy have more difficulty understand-
ing medication-related instructions and navigating the
health care system. For instance, 65% of public hospi-
tal patients did not understand how to take medication
on an empty stomach, and 75% were unable to deter-
mine if they were eligible for financial assistance.9

The combination of oral instructions and written
patient education materials has been shown to enhance
patient understanding of medical information.10-12 Re-
cent studies have reported the usefulness of written
materials in assisting patients with personal medical
decisions on issues related to postpartum contracep-
tive options for women,13 pain relief options during la-
bor,14 and encouraging prostate screening among
middle-aged men.15

Despite the availability and usefulness of such writ-
ten patient materials, much of the information distrib-
uted to patients is written at levels above most patients’
literacy skills. If patients cannot read or comprehend
the patient education materials provided to them, their
usefulness will be limited and/or nonexistent. For in-
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stance, Foster and Rhoney16 found that the readability
of printed information for epileptic patients exceeded
the reading ability of the majority of patients. Further,
Estrada et al17 found that patient education materials
related to the use of anticoagulants were written on
average at a 10.7 grade level, while readability of pam-
phlets developed by the American College of Obstetri-
cians and Gynecologists18 ranged from grades 7.0 to
9.3. These figures contrast with the average reading
skills of US adults, which are at approximately the
eighth-grade level. This study’s purpose was to evalu-
ate the readability of English-language American Acad-
emy of Family Physicians (AAFP) patient education
materials available via the Internet at http://
familydoctor.org/healthtopic.html.19

Methods
Materials and Procedures

We downloaded a list of health topics (n=518) avail-
able via the Internet from http://familydoctor.org/
healthtopic.html. The health topics cover a wide range
of medical/health topics (eg, breast cancer, immuniza-
tions, osteoporosis). The list of health topics was num-
bered in alphabetical order from 1 through 518. The
sample size required to estimate readability of all AAFP
patient education materials was 171 based on a 95%
confidence interval, ±1 margin of error (0.5 grade lev-
els above and 0.5 grade levels below), and an estimated
standard deviation for grade level of 3.20 Using a table
of random numbers, 171 health topics were selected
for review in this study.

Readability Analyses
Calculation of readability was done using

McLauglin’s SMOG21 (Simplified Measure of
Gobbledygoop) formula. The SMOG is accurate, cor-
relates highly with other readability formulas, and has
been recommended by the American Cancer Society
for evaluation of written materials.22,23 The SMOG es-
timates grade level by selecting three groups of 10 con-
secutive sentences at the beginning, middle, and end
of a document, for a total of 30 sentences. Next, all
words with ≥three syllables within the selected sen-
tences are tallied and the total noted. Then, the square
root of that total is obtained and rounded to the nearest
integer, and the number 3 is added to the integer to
obtain the grade level of the document. A modified
SMOG formula was used to assess the readability of
documents with <30 sentences.24

Interrater Reliability
A review of 25 randomly selected health topics was

conducted to assess interrater reliability. The first au-
thor reviewed all patient education materials, while the
second author reviewed the 25 randomly selected pa-
tient education materials. Interrater reliability was as-

sessed using an intraclass correlation coefficient (ICC),
validated for use with multiple raters, and calculated in
a two-way random model based on absolute agreement.
Agreement between the two raters was high, ICC=0.84.

Data Analysis
The Statistical Package for the Social Sciences

(SPSS+) for Windows® Version 11.0 was used for all
statistical analyses. Descriptive statistics (means, stan-
dard deviations, percentages) were calculated to de-
scribe the readability (ie, grade level and number of
three-syllable words) of AAFP patient education mate-
rials. Chi-square (χ2) goodness of fit was calculated to
compare the percentage of US adults in each NALS
reading level in proportion to AAFP materials written
at each reading level. Alpha (α) was set at .05 a priori.

Results
The mean SMOG grade level of AAFP patient edu-

cation materials was 9.43±1.31 (range=6–12). Patient
education materials averaged 43.87±16.28 (range=7–
86) ≥three-syllable words per document. Only three
(5.1%) patient education materials were written at or
below the sixth grade level, while 21.1% were at either
11th or 12th grade level (Figure 1).

Figure 2 depicts the proportion of US adults in each
literacy level of the NALS as compared to the propor-
tion of AAFP materials written at these levels. A sig-
nificant deviation between the percentage of individu-
als in each NALS reading level was found in compari-
son to the number of AAFP patient education materials
written at each level (χ2=39.07, P<.01).

Discussion
Currently, most AAFP patient education materials

are written at a level that many patients will not be able
to comprehend. As the largest primary care specialty,

Figure 1
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family medicine should lead the way in producing and/
or revising patient education materials that reflect guide-
lines recommended by literacy experts. Literacy spe-
cialists have recommended that patient education ma-
terials should be written at a sixth-grade reading level
to be readable by the greatest number of patients.3,25

Doak et al3 suggest that even those with advanced de-
grees and high reading ability prefer to receive patient
education materials that are straightforward and easy
to comprehend.

We found that most AAFP written materials (76%)
were written at the ninth-grade educational level or
higher. Similar findings have been documented for pa-
tient education materials produced by other professional
organizations. For instance, most patient education
materials from the American Academy of
Electrodiagnostic Medicine and the Muscular Dystro-
phy Association were written at 11th- or 12th-grade
levels,26 while Thomas and Corwin27 found that many
hormone replacement therapy materials were written
at a level exceeding the reading level of many women.

Among the AAFP patient education materials re-
viewed in this study, most included approximately 44
three-syllable words. Using the SMOG formula, how-
ever, 12 or more three-syllable words per document
make the document exceed the sixth-grade reading
level, which is the recommended level at which patient
education materials should be written. Family physi-
cians should be aware that many patients do not under-
stand much of the medical information that is often con-
sidered rudimentary. For example, Davis and col-
leagues28 found that many patients did not understand
terms often considered basic, such as “blood in the
stool,” “rectum,” “screening,” and “tumor.” The stres-
sors of illness and being on medication may further
impair one’s ability to comprehend medical informa-
tion and health instructions.

Although lowering reading difficulty by reducing the
number of complicated words per document is impor-
tant, other strategies have also been suggested to con-
struct easy-to-read materials. Strategies to improve phy-
sician-patient communication include limiting content
to the most pertinent topics, using nonmedical terms
(“user friendly” words), writing in the active voice,
using a large font (≥12), ensuring that there is plenty of
empty (white) space throughout the document, and us-
ing bulleted text in place of long paragraphs.29

The importance and effect of limited literacy on the
overall health care system has received more attention
the past few years. For instance, Healthy People 201030

has defined health literacy as “the degree to which in-
dividuals have the capacity to obtain, process, and un-
derstand basic health information and services needed
to make appropriate health decisions.”

Health literacy was identified in the Priority Areas
for National Action: Transforming Health Care Qual-

ity31 document as one of 20 priority areas to improve
the overall quality of the health care system. Although
these are important strides in raising awareness of this
enormous public health and medical problem, greater
attention is warranted. For instance, Davis and col-
leagues32 first addressed the gap between patient read-
ing comprehension and the readability of patient edu-
cation materials in the family medicine literature over
a decade ago.

Limitations
There are several limitations to consider when inter-

preting the results of this study. First, we only reviewed
a sample of AAFP patient education materials. How-
ever, we selected materials at random, and our results
are consistent with other readability studies across many
medical specialties. Second, only English-language
patient education materials were reviewed. Many Span-
ish-language patient education materials are available,
and these also need to be written at appropriate reading
levels.

Lastly, simplifying patient education materials is an
important step in improving physician-patient commu-
nication but is only one aspect of this relationship. A
segment of the population will be unable to understand
any written patient education material that is given to
them because of extremely low literacy skills (ie, some
of those in NALS Level 1). Strategies to improve com-
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Figure 2

Reading Abilities of US Adults as Measured
by the NALS Compared to Reading Levels

of AAFP Patient Education Materials

Note: Reading level 1 is approximately ≤5th grade. Reading level 2 is
approximately 6th–8th grade. Reading level 3 is approximately 9th–10th
grade. Reading levels 4 and 5 are approximately ≥12th grade.

There was a significant difference between the proportion of US adults
in each NALS reading level as compared to the readability of AAFP materials
(x2=39.09, P<.01).

NALS—National Adult Literacy Survey
AAFP—American Academy of Family Physicians
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munication with patients include: non-written patient
education materials (eg, computer modalities, video-
tapes, audiotapes) and use of graphics (eg, pictures,
pictograms).

Conclusions
Many US adults struggle with limited literacy skills,

which affect their ability to function fully in the health
care setting. The AAFP’s health education materials are
written at a reading level that is too high for most Ameri-
cans to understand. Family physicians and the AAFP
should strive to improve written patient education ma-
terials that are routinely distributed in the practice set-
ting by writing them at lower reading levels.
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